
COAL MINING AND RECLAMATION PERMIT

Issued To AMERICAN ENERGY CORP
43521 Mayhugh Hill Rd
Twp Hwy 88

Beallsville OH 43716

Telephone 740 9269152

Permit Number D425

Application Number D42512

Acreage 0

Underground Acreage 13241

Effective 05262010

Expires 10212014

Type of Operation Underground Room and Pillar Underground Longwall

CONDITIONS

CONDITION TYPE DESCRIPTION

Archeology 1 In the event of ground surface damage from mining related actions prior to repair by
the applicant an archaeological clearance from the Division is necessary that also takes

into account the identification and review of access routes to the damage when

necessary

2 The Division is in agreement with the conclusions cited in the Phase I Archaeological
and Historic Architectural report that two historic properties are eligible for listing in the

National Register of Historic Places The PerkinsWente property BEL143215 and the

LoudenKing Farmstead BEL143415 In the event of structural damage to these

properties due to mining related actions any and all repairs to them must be made per the

1983 Secretary of The Interiors Historic Building Rehabilitation Standards

LOCATION IS NOT AVAILIABLE

The issuance of this permit means only that the application to conduct a coal mining operation
meets the requirements of Chapter 1513 of the Revised Code and as such DOES NOT RELIEVE
the operator of any obligation to meet other federal state or local requirements

This permit is issued in accordance with and subject to the provisions conditions and
limitations of Chapter 1513 of the Revised Code and Chapters 1501131 1501133 through
15011314 of the Administrative Code

The water monitoring plan for this permit shall be

Quality See Part 3 U of the Permit Application

Quantity See Part 31 of the Permit Application

Note These monitoring requirements are separate from NPDES monitoring requirements

won

Signature Date 05262010

F46 Rev 07012001

C ief Mineral Resources Management

AEC 03038



PERMIT SUMMARY SHEET

Division of Mineral Resources Management

Permit Number D425

Application Number D42512

See permit cover sheet for specific conditions and hydrologic monitoring requirements

Inspectors Note

This summary is designed only to advise you of important provisions of a permit that require your
attention and monitoring Your familiarity with requirements and permitted activities will insure that

mining and reclamation occurs as was intended and approved at the time of permit issuance Please

take the time to review relevant provisions of the permit carefully and thoroughly Should you have

questions about this or any permit please do not hesitate to contact the application manager within

the Permitting Section

Items marked are applicable to this permit

_ Auger MiningHighwall Mining

_ Alternate Resoiling Material

_ Blasting Plans

_ Buffer Zone Variance Request BZVR
_ Coal Waste Disposal

_ Delay in Contemporaneous Reclamation

_ Excess Spoil Disposal

_ Experimental Mining Practices

_ Federal Lands

_ Mountain Top Removal

_ MSHA Impoundment

_ AML NoCost Area

_ Prime Farmlands

_ Remining Reduced Maintenance

_ Remining Modified effluent

_ Remining BMP only Permit

_ Special handling of acidformingtoxic

materials

_ Beneficial Use of CCBs

_ Public Road Permit

_ Small Area Drainage Exemption SADE
_ Steep Slope Mining

_ Slurry Impoundment

W Test Hole Variance

_ Variance from AOC

_ Wetlands AffectmentAvoidance

_ Within 500 of active UG mine

W Within 500 of abandoned UG mine

_ Within 100 of a cemetery

_ Within 300 of occupied dwelling

_ Within 300 of public building church school

community or institutional building or public

_ Within 1000 of wild scenic or recreational river

_ OEPA 401COE 404 permits needed for

wetlands or stream affectment andor

reconstruction

_ Tree Planting in Reclamation Plans

Application Manager Jeff Emmons Environmental Specialist Date MAY 2 6 91111

F103 Rev 07012001

AEC 03039



Applicant

41

APPROVED UNDERGROUND

COAL MINING PERMIT APPLICATION

Name AMERICAN ENERGY CORP

Address 43521 Mayhugh Hill Rd

Twp Hwy 88

Beallsville OH 43716

Application Number D42512

Number of acres in underground workings 13241

Number of surface acres to be affected

The water monitoring plan for this permit shall be

Quality See Pa r+ 3 of the Permit Application

Quantity See Park 3 b of the Permit Application

Note These monitoring requirements are separate from NPDES monitoring requirements

This application is APPROVED since it demonstrates and the Division has found that the

criteria

in paragraph E of rule 1501 13501 of the Administrative Code have been met

t
Signature

F63 Rev 07012001

Date 262

AEC 03040



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

UNDERGROUND COAL MINING AND RECLAMATION
PERMIT APPLICATION

UNDERGROUND WORKINGS ONLY

4
6

A Applicants Name American Energy Corporation

Address 43521 Mayhugh Hill ROad

City Beallsville State OH Zip 43716

Telephone 740 9269152

Employer Identification No EIN 311550443 or

Social Security No last 4 digitsXXXXXB
Type of Operation check appropriate spaces

_ Room and Pillar _ Pillar Extraction ® Longwall _ Other

C Name of mine Century Mine

D List below the MSHA identification numbers for the mine and for all mineassociated

structures requiring MSHA approval on this application area

3301070

E Indicate the exploration permit numbers or notice of intent NOI numbers that were

obtained for this application area

07CA25

F Did a person other than an employee of the applicant prepare this application

Yes ® No _ I
f yes provide

Preparers Name Jack A Hamilton and Associates Inc

Address PO Box471 342 High Street

City Flushing State OH Zip 43977 Telephone 740 9684947

Revised 0508 Cover Sheet Page 1

DNR7449009

AEC 03041



G I the undersigned a responsible official of the applicant do hereby verify the information in

the complete permit application as true and correct to the best of my information and belief

Printed Name James R Turner Jr

Revised 0508
DNR7449009

Title Treasurer

Cover Sheet Page 2

AEC 03042



H FOR REVISION REVIEW ONLY This item is to be completed after revisions if any have

been made to the permit application

I the undersigned a responsible official of the applicant do hereby verify and acknowledge

the revisions made during the permit review process as true and correct to the best of my
information and belief

Printed Name Gre S Williams Title Permitting Engineer

Signature Date
S O 0

Sworn before mead subscribed in my presence this ZS day of 144 20

rprv air e SPrn 2M f
t

Revised 0508 Cover Sheet Page 3

D N R7449009

MAY 2 6 2010

2 CZZ`•2
NotaEublic

>

NOTARYRY PUBLIC

DENISE R JACKSON

AEC 03043



PART 1 LEGAL FINANCIAL COMPLIANCE AND RELATED INFORMATION

A IDENTIFICATION OF INTERESTS

4
0

1 I
s the applicant a single proprietorship Yes _ No ® I
f yes provide the

following

Owners Name

Address

City State Zip Telephone

EIN or SSN last 4 digits

XXXXXBeginningdate of ownership

If no indicate business structure of applicant

_ Partnership registration no and date obtained

® Corporation charter no and date incorporated 00842695 4121993

_ Association

_ Other specify

Provide the following for the applicants statutory agent and submit Owners and

Controllers

Agents Name C T Corporation System

Address 1300 East 9th St

City Cleveland State OH Zip 44114 Telephone 216 6214270

EIN See Addendum to Part 1 A or SSN last 4 digitsXXXXX2
Will there be a mine operator other than the applicant

Yes _ No ® If yes provide the operators name and submit Operator

Ownership and Control Note if more than one operator indicate operators

name and submit a separate form for each

3

0

Operators Name

Provide the following for the person or entity who will pay the abandoned mine

land reclamation fee for the applicant

Name American Energy Corporation

Address 43521 Mayhugh Hill Road

City Beallsville State OH Zip 43716 Telephone 740 9269152

EIN See Addendum to Part 1 A or SSN last 4 digits optional

XXXXXRevised
0508

Part I

D N R7449009

AEC 03044



0

American Energy Corp Addendum to Part 1 A

Officer SSNs and Corporate EINs

NAME SSN

BOYLE SCOTT A Decline

CORNELIUS BJ 5023

FAYNE HENRY W 7216

FORRELLI JOHN R 2688

HEIDELBACH ROY A 5011

HILL P BRUCE 6916

LAW SON RICHARD L 4413

LOIACONO MICHAEL D 6784

MCKOWN MICHAEL O 4552

MOORE ROBERT D 9703

MURRAY ROBERT E 8852

MURRAY RYAN 0815

MURRAY JONATHAN 0811

MURRAY ROBERT EDWARD 1320

PUTSOCK ROBERT L 8460

TURNER JAMES R 8372

Van BEVER CHRISTOPHER G 2161

CORPORATION NAME EIN

Murray Ener Corp 311956752

Murray Energy Holdings Co 200100463

American Energy Corp 311550443

Fifth Third Bank Of Northeast Ohio Trustee Murray 2003 Trust 347161341

C T Corporation System 510006522

AEC 03045



0

0

4 Provide the following for all persons having the authority or ability to commit the

financial real property assets or working resources of the applicant who are not

otherwise identified as officers directors or owners of the applicant If none check

box ® If any person listed is a business entity and not an individual also

complete Owners and Controllers for that person

5

6 List below the person or persons primarily responsible for ensuring that the applicant

will comply with Chapter 1513 of the Revised Code and the rules adopted pursuant

thereto while mining and reclaiming the area for which this permit is requested

Jamesr R 1urnerJi

7

Name

Address

City State Zip Telephone

EIN or SSN last 4 digitsXXXXX0C relationship to entity

Date 0 C relationship beganended if applicable

If necessary submit additional pages to complete response

Provide the following for all persons owning or controlling the coal to be mined by

another person under a lease sublease or other contract and a having the right to

receive the coal after mining or b having the authority to determine the manner in

which another person conducts coal mining operations I
f none check box ® If

any person listed is a business entity and not an individual also complete Owners

and Controllers for that person

Name

Address

City State Zip Telephone

EIN or SSN last 4 digitsXXXXX0C relationship to entity

Date 0 C relationship beganended if applicable I

If necessary submit additional pages to complete response

Has the applicant any person or entity listed under items A 4 and 5 or any

person or entity listed on the Owners and Controllers who owned or controlled or

owns or controls held a coal mining permit in the United States within the five

years preceding the date of this application

Yes ® No _ If yes submit Permit List

Revised 0508 Part 1

DN R7449009

AEC 03046



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock orother instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and
Controllers for that business entity

Name of business entity American Energy Corporation

Name James R Turner

Street address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1A

Title of position within entity Treasurer

Date position assumedended

if applicable 030105

Percent of ownership 0 Date of ownership NA

Name Robert Putsock

Street address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1A

Title of position within entity Assistant Treasurer

Date position assumedended

if applicable 12704

Percent of ownership 0 Date of ownership NA

Name Robert E Murray

Street address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1A

Title of position within entity Director

Date position assumedended

if applicable121504WA

Percent of ownership 0 Date of ownership NA

Submit and identify additional pages necessary to complete response

Revised 0508

DNR7449010

Part 1 Section A

AEC 03047



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

applicants
Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity American Energy Corporation

Name Robert E Murray

Street address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43718

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1A

Title of position within entity President

Date position assumedended if applicable 1215104 NA

Percent of ownership 0 Date of ownership NA

Name Murray Energy Corporation

Otreet address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

EIN See Addendum to Pt 1A or SSN last 4 digitsxxxxxTitle
of position within entity Sole Shareholder

Date position assumedended

if applicable 22301

Percent of ownership 100 Date of ownership 223Of

Name Michael O McKown

Street address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1A

Title of position within entity Secretary

Date position assumedended if applicable 11199

Percent of ownership 0 Date of ownership NA

Submit
and identify additional pages necessary to complete response

Revised 0508
DNR744901 0

Part 1 Section A

AEC 03048



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Oppiicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is

other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name Richard L Lawson

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Director

Date position assumedended if applicable 012805NA

Percent of ownership 0 Date of ownership NA

Dame Robert E Murray

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Chief Executive Officer

Date position assumedended

if applicable 22301NA

Percent of ownership 0 Date of ownership NA

Name Henry W Fayne

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Director

Date position assumedended if applicable 012805NA

Percent of ownership 0 Date of ownership NA

Submit and identify additional pages necessary to complete response

Revised 0508
D N R7449010

Part 1 Section A

AEC 03049



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

0 Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed

is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name Robert D Moore

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Vice President

Date position assumedended

if applicable 121710480108

Percent of ownership 0 Date of ownership NA

S
Name P Bruce Hill

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Vice President

Date position assumedended

if applicable 121803110509

Percent of ownership 0 Date of ownership NA

Name Michael O McKown

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Secretary

Date position assumedended

if applicable 022301NA

Percent of ownership 0 Date of ownership NA

Submit and identify additional pages necessary to complete response

Revised 0508
DN R7449010

Part 1 Section A

AEC 03050



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Opplicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name Robert D Moore

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Executive Vice President

Date position assumedended

if applicable 80108NA

Percent of ownership 0 Date of ownership NA

Name Robert D Moore

treet address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Chief Financial Officer

Date position assumedended

if applicable 91107NA

Percent of ownership 0 Date of ownership NA

Name Robert D Moore

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Director

Date position assumedended if applicable 42307NA

Percent of ownership 0 Date of ownership NA

Submit
and identify additional pages necessary to complete response

Revised 0508

DN R7449010

Part 1 Section A

AEC 03051



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

pplicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name John R Forrelli

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Vice President

Date position assumedended if applicable 91107NA

Percent of ownership 0 Date of ownership NA

Name Robert E Murray

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Ott Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Shareholder

Date position assumedended

if applicable 022301102103

Percent of ownership 100 Date of ownership 22301102103

Name Robert E Murray

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxx8852

Title of position within entity President

Date position assumedended

if applicable 022301NA

Percent of ownership 0 Date of ownership NA

10
Submit and identify additional pages necessary to complete response

Revised 0508
DN R7449010

Part 1 Section A

AEC 03052



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is

other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent
or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed

is a business entity and not an individual also complete an Owners and
Controllers for that business entity

Name of business entity Murray Energy Corporation

Name Michael D Loiacono

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSeeAddendum to Pt 1 A

Title of position within entity Chief Financial Officer

Date position assumedended

if applicable 12200542307

Percent of ownership 0 Date of ownership NA

Name Michael 0 Loiacono

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Director

Date position assumedended

if applicable 1280542307

Percent of ownership 0 Date of ownership WA

Name Michael D Loiacono

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Treasurer

Date position assumedended

if applicable 022301NA

Percent of ownership 0 Date of ownership WA

Submit and identify additional pages necessary to complete response

Revised 0508
DN R7449010

Part 1 Section A

AEC 03053



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Ipplicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name John R Forrellil

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Vice President

Date position assumedended

if applicable 121803121704

Percent of ownership 0 Date of ownership NA

Name G Christopher Van Bever

treet address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Assistant Treasurer

Date position assumedended

if applicable 102207

Percent of ownership 0 Date of ownership NA

Name

Street address

City State Zip

EIN or SSN last 4 digitsxxxxxTitle
of position within entity

Date position assumedended

if applicable

Percent of ownership Date of ownership

Submit
and identify additional pages necessary to complete response

Revised 0508
DNR744901 0

Part 1 Section A

A
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name Robert Edward Murray

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Vice President

Date position assumedended if applicable 091111071

Percent of ownership 0 Date of ownership NA

Name Ryan M Murray

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Vice President

Date position assumedended

if applicable 0911071

Percent of ownership 0 Date of ownership NA

Name Roy A Heidelbach

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Assistant Vice President

Date position assumedended if applicable 091107

Percent of ownership 0 Date of ownership NA

Submit and identify additional pages necessary to complete response

Revised 0508
DN R7449010

Part 1 Section A

AEC 03055



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is

to be completed and submitted with the permit application if the applicant is

other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name BJ Cornelius

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN NA or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Vice PresidentMarketing

Date position assumedended

if applicable 080108

Percent of ownership 0 Date of ownership NA

S
Name MichaelO McKown

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN NA or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity General Counsel

Date position assumedended

if applicable 080108

Percent of ownership 0 Date of ownership NA

Name Michael O McKown

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Senior Vice President

Date position assumedended

if applicable 0801108

Percent of ownership 0 Date of ownership NA

0 Submit and identify additional pages necessary to complete response

Revised 0508
DNR7449010

Part 1 Section A

AEC 03056



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed

is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Corporation

Name Murray Energy Holdings Co

Street address 29325 Chagrin Boulevard suite 300

City Pepper Pike State Oh Zip 44122

EIN See Addendum to Pt 1 A or SSN last 4 digitsxxxxxTitle
of position within entity Shareholder

Date position assumedended

if applicable NANA

Percent of ownership 100 Date of ownership 102103

Name Robert E Murray

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Chairman of the Board

Date position assumedended

if applicable 0223101NA

Percent of ownership 0 Date of ownership NA

Name Robert E Murray

Street address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity

DirectorDate
position assumedended

if applicable 22301NA

Percent of ownership 0 Date

o
f ownership NA

0 Submit and identify additional pages necessary to complete response

Revised 0508
DNR7449010

Part 1 Section A

AEC 03057



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Opplicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is

other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent
or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and
Controllers for that business entity

Name of business entity Murray Energy Holdings Company

Name Robert D Moore

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity President

Date position assumedended

if applicable 042307NA

Percent of ownership 0 Date of ownership NA

Name Robert E Murray

treet address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Director

Date position assumedended

if applicable 063003NA

Percent of ownership 0 Date of ownership NA

Name Michael D Loiacono

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Treasurer

Date position assumedended

if applicable11005NA

Percent of ownership 0 Date of ownership WA

S0 ubmit and identify additional pages necessary to complete response

Revised 0508
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AEC 03058



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if

the applicant is other

than a single proprietorship Provide the following for all partners officers directors and stockholders owning

ten percent or more of any class of voting stock or other instruments of ownership and any other person

performing a function similar to a director Persons holding or who have held multiple positions must be listed

separately for each position If any owner or controller listed is a business entity and not an individual also

complete an Owners and Controllers for that business entity

Name of business entity Murray Energy Holdings Company

Name Michael McKown

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Secretary

Date position assumedended if applicable 063003 NAI

Percent of ownership 0 Date of ownership NA

Name Robert Edward Murray

S Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Shareholder

Date position assumedended

if applicable 063003NA

Percent of ownership 20 Class B Date of ownership 063003

Name Ryan Michael Murray

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Plke State Oh Zip 44122

EIN or SSN last 4 digits xxxxxSee Addendum to Pt 1 A

Title of position within entity Shareholder

Date position assumedended

if applicable 063003NA

Percent of ownership 20 Class B Date of ownership 063003

Submit and identify additional pages necessary to complete response
Part 1 Section A

Revised 0508

DNR744901 0

AEC 03059



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

pplicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is

other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Holdings Company

Name Jonathan Robert Murray

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Shareholder

Date position assumedended

if applicable 063003 NA=

Percent of ownership 20 Class B Date of ownership 063003

Name Robert E Murray

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Shareholder

Date position assumedended

if applicable 070903 NA•

Percent of ownership 20 Class B Date of ownership 070903

Name Robert D Moore

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Director

Date position assumedended

if applicable 42307NA

Percent of ownership 0 Date of ownership NA

Submit and identify additional pages necessary to complete response

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Holdings Company

Name Michael O McKown

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt1 A

Title of position within entity Director

Date position assumedended

if applicable 063003 NA
Percent of ownership 0 Date of ownership NA

Name Robert E Murray

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Chairman of the Board

Date position assumedended

if applicable 630031112905

Percent of ownership 0 Date of ownership NA

Name Robert D Moore

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Chief Executive Officer

Date position assumedended

if applicable 42307NA

Percent of ownership 0 Date of ownership NA

Submit and identify additional pages necessary to complete response

Revised 0206

DNR744901 0
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Applicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent
or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and
Controllers for that business entity

Name of business entity Murray Energy Holdings Company

Name Robert E Murray

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity President

Date position assumedended

if applicable 063003 1112905

Percent of ownership 0 Date of ownership NA

Name Robert E Murray

Street address 293255Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Chief Executive Officer

Date position assumedended

if applicable 63003 112905

Percent of ownership 0 Date of ownership NA

Name Scott A Boyle

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN Decline

Title of position within entity Chief Executive Officer

Date position assumedended

if applicable 112905122005

Percent of ownership 0 Date of ownership NA

40
Submit and identify additional pages necessary to complete response

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

pplicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is

other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Holdings Company

Name Michael D Loiaconoa

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity President

Date position assumedended

if

applicable 11005 42307

Percent of ownership 0 Date of ownership NA

Name Michael D Loiacono

treet address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Chief Executive Officer

Date position assumedended if applicable 11005 42307

Percent of ownership 0 Date of ownership NA

Name Scott A Boyle

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN 200100463 or SSN Decline

Title of position within entity President

Date position assumedended

if applicable 1129051122005

Percent of ownership 0 Date of ownership WA

Submit and identify additional pages necessary to complete response

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OWNERS AND CONTROLLERS

Opplicants Name American Energy Corporation

This attachment is to be completed and submitted with the permit application if the applicant is other than a

single proprietorship Provide the following for all partners officers directors and stockholders owning ten percent

or more of any class of voting stock or other instruments of ownership and any other person performing a function

similar to a director Persons holding or who have held multiple positions must be listed separately for each

position If any owner or controller listed

is a business entity and not an individual also complete an Owners and

Controllers for that business entity

Name of business entity Murray Energy Holdings Company

Name Michael D Loiacono

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Director

Date position assumedended

if applicable 63003 42307

Percent of ownership 0 Date of ownership NA

Name Fifth Third Bank Of Northeast Ohio Trustee Murray 2003 Trust

latreet address 24261 Cedar Rd

City Cleveland State OH Zip 44124

EIN See Addendum to Pt 1 A or SSN NA

Title of position within entity Shareholder

Date position assumedended if applicable WA

Percent of ownership 20 Class B Date of ownership 10132003

Name Robert E Murray

Street address 29325 Chargrin Boulevard Suite 300

City Pepper Pike State OH Zip 44122

EIN or SSN See Addendum to Pt 1 A

Title of position within entity Shareholder

Date position assumedended

if applicable NA

Percent of ownership 100 Class A Date of ownership 6272003

Submit
and identify additional pages necessary to complete response
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

0
Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity The Ohio Valley Coal Company
Address 56854 Pleasant Ridae Road

City Alledonia State OH Zip 43902

Teleohone 7409261351
EIN 341041610 or SSN

Permit

Number
State Regulatory MSHA Number and ate Issued

Authority

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Part 1 o Section A

0
Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of BusinessEntity American EoeraVCCaraoratiori

Address 4$521 Mayhuah Hilil Road Twp Highway 88

City Beallsville State OH Zip 43716

Telephone 7409269152
EIN 311550443 or SSN

Permit

Number
State Reg•ry

Authority

MSHA Number and Datessued

D045 O DMRM 33 01070 0 2284

D1 159 OH DMRM 3302 2Z 01269$

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

RobertE Murray shareholder 100a

Part 1 o Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity Belmont Coal Inc

Address P O Box 146

City Powhatan Point State OH Zip 43942

Telephone 740 795 5200
EIN 31 °1536602 or SSN

Permit
Number

D 1120

iD 4

State

H

OH

Regulatory

Authority

DMRM

MS HA Number and Date Issued

3304397
K

1=97

330304817 293

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert EMurray shareholder 1000

Part 1 Section A

Revised 0206

D N R7449014
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American EnergyCorporatiot

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity Energy Resources Inca

Address PO Box 258
Cit Broclcwa•r State PA Zip 15824
Te eohone 8142658021
EIN 31 X1044044 or SSN

Permit
Number

Regulatory

Authority

MSHA Number and Date Issued

2 PA DEP 36402696106 =2588

24900104 DEP 3602606105 5488

24900103 A DEP 3602695105 42 8

24960M PA DEP 36`=02695105 25 88

24970102 DEP 3602695 0525 88

24970103 PAN PEP 36=02695052588

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert E Murray shareholder 1006

Part 1 Section A

Revised 0206

DNR7449014
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity Energy Resources Inc

Address PO Box 259

City Brockway State PA Zip 15824

Telerjhone 814265 8021
EIN 31=1044044 or SSN

Permit
Number

State Regulatory

Authority

MSHA Number and Date Issued

203002 PA PEP 3642696105Q5188

3390602 PA DE 36 02695105=2588

17930120 PA PEP 460216q 51025488

24880101 PA D P 3602695 2

2M01 03 PA DEP 36026951052588

2489001 A DEP 3602695 052548

24890102 PA DEP 36=02695105=2588

949901104 PA DEP 3602695052588

2401 P PEP 36=026950 =2588

24980101 A PEP 36026950525=88

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert E Mrray sflareholdsr100

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name ofBusiness Entity Maple Creek Miner gCompan
Address 981 Route 917

City Bentlew•lte State PA Zip 15314

Telephone 724 258 2056
EIN 251755305 or SSN

Permit
Number

State Regulatory

Authority

MS HA Number and Date Issued

61302 PA PEP 36 009 0 6 3095

63733706 PA DEP 3C ` 6 3095

623707 PA DEP 360097016 3095

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert E Murray Director

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

•1
6

l4
6

4
6

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned orcontrolled

by either the applicant or by any person who owns or controls the applicant

Name ofBusiness Entity OHIOAMERICAN ENERGY INCORPORATED
Address 29325 Chagrin Blvd Suite 300

City Pepper Pike State OH Zip 44122
Telephone 216 766 1240
EIN 203044610 orSSN

Permit
Number

D2 1 80

D2294

D2304

D2312

State

OR

H
OR

OH

Regulatory

Authority

DMRIV•

MM
DMRM

DMRM

MSHA Number and Date Issued

3304387 10

3304550 3 Z O7

33045501026 0

33=04550 2 26 08

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

il Center InName of Business Entity Mon VallevTransportation

Address PO Box 135 1060 Ohio Ave

City Glassport State PA Zip 15054

Teleohone 4127673=1500
EIN 16 1490495 or SSN

Permit
Number

02851602

State

PA

Regulatory

Authority

PP

MSHA Number and Date Issued

60867816495

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Part I e Section A

Revised 0206

DNR7449014
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity Andalex Resources Management Int

Address P O Box 902 6750 N Airport Rd

City Prico State UT Zio 84501

Telephone 435 637 5385

EIN 6
1 0731325 or SSN

Permit
Number

State Regulatory

Authority

A Number and Date Issued

c 00 D 9 UT DII 42=02028 4 89
4201474171 78

007 033 UT D
D 42 864 2 84

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name AMERICAN ENERGY CORPORATION

Submit the following information for each coal mining operation owned orcontrolled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity Andalex Resources
Address P O Box 1a

City Drakesboro State KY Zip 42337
Teledhone 502476 2287
EIN Unavailable or SSN

nc

Permit
Number

State Regulatory

Authority

MSHA Number and ate Issue

8750028 DSR 1603998111 naval abIe

889 KY DSCIRK 5 2302 Unava1 4 e

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Murray Energy Corp owner 100

Part 1 Section A
Page 1 of I

Revised 0206

DNR7449014
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

4
6

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity PENNAMERICAN COAL LP
Address P0 Box 459
Cit Black Lick State PA Zip 15716 0459
Telyephone 4
EIN 25 1800870 or SSN

Permit State

Number

PA32951 301

Regulatory MSHA Number and Date Issued

Authority

DDP 3608525

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert15 MurrayShareholder

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business EntitvThe American Coal Company
Address 29325 Chagrin Blvd

Cele
ity Pepper Pike State Ol Zip 44122

Tphone 216765 1240
EIN 731546124 o

r SSN

Permit

Number

State Regulatory

Authority

MSHA Number and Date Issued

02 IL O Y I E MINES
AND MINERALS

027520 1498

255 OFFICE
AND MINERALS

0275210 498

257 IL OFF OF INES
AND MINERALS

1140275210=14448

306 F N ES
AND MINERALS

1102752101498

352 IL

OFFICEOF MINES
ANMINERALS

10275210 4=98

1410 FFIQ MINES
AND MINERALS

1 02752f101498

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert E Murray President

Part 1 Section A

Revised 0206

DNR7449014
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name Amerrcan Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name ofBusinessEntity TDK Coal Safes
Address PO Box 259

City Brockway State PA Zip 15824

Telephone 814x865 8021
EIN 25 1422374 or SSN

Permit

Number
State Regulatory

Authority

MS HA Number and Date ssued

03960103 CEP 3614i 7071 14 97

039400 PA DEP 36 0777 6 6 9

16910104 PA DEP 36= 077075 1192

3390609 PEP 36 077073 0398

6980102 PA DEP 36=077079 10798

24970104 PA 3608867I9i098

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Part 1 Section A

Revised 0206

DNR7449014

AEC 03077



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

1
6

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity The Oklahama Coal Company
Address 29325•Chagrin Blvd

City Pepper Pike State OH Zip 44122

Telephone 2167651240
EIN 341673480 or SSN

Permit

Number

D=0230

State

OH

Regulatory

Authority

DMRM

MS A Number and Date Issued

NA

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert E Murray shareholder 1000

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

1
6

Applicants Name Amerrcan Energy Corpo ation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity UMCOEnergy Inc

Address 981 Route 917

City Bentlewrlle State PA Zip 15314

TeleDhone 7242582056
EIN 521i615668 or SSN

Permit

Number

63921301

tate

PA

Regulatory

Authority

PEP

MSHA Number and Date Issued

36 08375 6 89

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert E Murray Director

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Er ergy=Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity UtahAmerican Energy Inc

Address794 North C Cannon Road
Cityy East Carbon State Utah Zip 813520

Teleahorie 435888400
EIN 344874726 or SSN

Permit
Number

ACT 0071013

State

UT

Reg autory
Authority

DOGM

MSHA Number and Date Issued

4 0224 122499

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Robert E Murray shareholddr 100

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Gorporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity Genwal Resources Inc

Address 794 North C Canyon Roa41
City East Carbon State Utah Zip 84520
Telephone 4355644010
EIN 87=0533099 or SSN

Permit State Regulatory umber and Date Issued

Number Authority

ACT 1015032032 D 42023 56 1 05 95UT

4
6

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Part 1 Section A

Revised 0206
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PERMIT LIST

Applicants Name American Energy Corporation

Submit the following information for each coal mining operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Name of Business Entity West RidaeResources Inc

Address 794 North G Canyon Road
Cityy Price State Utah Zip 84501

Teleohorne 435564=4000
EIN 870585129 or SSN

Permit
Number

ACT007041

State

UT

Regulatory

Authority

DOGM

MSHA Number and Date Issued

649092M40

I
f not previously provided indicate the ownership or control relationship of the business

entity with the applicant including percent of ownership and location in organizational

structure

Part 1 o Section A

Revised 0206

D N R7449014

AEC 03082



8 Does the applicant any person or entity listed under items A 4 and 5 or any

person or entity listed on Owners and Controllers have a pending coal mining

application in any state of the United States

Yes Z No _ If yes submit Pending Application List

9 Submit Certificate of Insurance

B COMPLIANCE INFORMATION

1 Has the applicant any subsidiary affiliate or persons controlled by or under

common control with the applicant

a Had a federal or state coal mining permit suspended or revoked in the five

years preceding the data of submission of this application

Yes 0 No ED I
f yes submit Suspension Revocation Forfeiture List

b Forfeited a mining bond or similar security deposited in lieu of bond

Yes _ No 0 I
f yes submit Suspension Revocation Forfeiture List

2 Has the applicant been issued notices of violation NOVs in connection with any

coal mining and reclamation operation during the three years preceding the date of

submission of this application for violations of Chapter 1513 of the Revised Code or

the Administrative Code or of any federal or state law rule or regulation pertaining

to air or water environmental protection

3

Yes 0 No _ If yes submit NOV List

Have any unabated federal or state cessation orders COs and unabated air and

water quality notices of violations NOVs been received prior to the submission date

of this application by any coal mining and reclamation operation owned or controlled

by either the applicant or by any person who owns or controls the applicant

Yes _No If yes submit Unabated Violations

Revised 0508 Part 1

D N R7449009

AEC 03083



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

PENDING APPLICATION LIST

Applicants Name American Energy Corporation

Provide the following information for each pending coal mining application for either

the applicant or any person who owns or controls the applicant

Indicate the business entity for which this listing has been completed

Energy Resources Inc

Application No Name of Regulatory Authority State

17841607 DEP PA

17823701 DEP PA

Part 1 Section A

Revised 0206
DNR7449035

AEC 03084



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PENDING APPLICATION LIST

Applicants Name American Energy Corporation

Provide the following information for each pending coal mining application foreither

the applicant or any person who owns or controls the applicant

Indicate the business entity for which this listing has been completed

KENAMERICAN COAL COMPANY

Application No Name of Regulatory Authority State

889 5009 R8 natural resources en ironmental

cabinet Dept of surface mining

reclamation and enforcement

KY

8899004 natural resources environmental

cabinet Dept of surface mining

reclamation andenforcemer t

KY

Revised 0206
DNR7449035

AEC 03085



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

PENDING APPLICATION LIST

4

Applicants Name American Energy Corporation

Provide the following information for each pending coal mining application for either

the applicant or any person who owns or controls the applicant

Indicate the business entity for which this listing has been completed

OhoAmerican Energy Inc

Application No Name of Regulatory Authority State

10395 ODNR DMRM OHIO

D21801 ODNRDMRM OHIO

D23044 QDNRDMRM OHIO

Part 1 Section A

Revised 0206
DNR7449035

AEC 03086



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

4
6

PENDING APPLICATION LIST

Applicants Name American Energy Corporation

Provide the following information for each pending coal mining application for either

the applicant or any person who owns or controls the applicant

Indicate the business entity for which this listing has been completed

TDK Coal Sales Inc

Application No

17814607

17823701

Name of Regulatory Authority

DEP

DEP

State

PA

PA

Part 1 Section A

Revised 0206
DN R7449035

AEC 03087



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

PENDING APPLICATION LIST

6

Applicants Name American Energy Corporation

Provide the following information for each pending coal mining application for either

the applicant or any person who owns or controls the applicant

Indicate the business entity for which this listing has been completed

THE OHIO VALLEY COAL COMPANY

Application No Name of Regulatory Authority State

D036014 DMRM OHIO

D=036022 DMRM OHIO

Part 1 Section A

Revised 0206
DNR7449035

AEC 03088



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

PENDING APPLICATION LIST

0

v

Applicants Name American Energy Cor

Provide the following information for each pending coal mining application for either

the applicant or any person who owns or controls the applicant

Indicate the business entity for which this listing has been completed

UM CO Energy Inc = High Quality Mine

Application No Name of Regulatory Authority State

Oki 01 PA DEP PA

Part 1 Section A

Revised 0206
DNR7449035

AEC 03089



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

PENDING APPLICATION LIST

Applicants Name American Energy Corporation

Provide the following information for each pending coal mining application for either

the applicant or any person who owns or controls the applicant

Indicate the business entity for which this listing has been completed

American Energy Corporation

Application No Name of Regulatory Authority State

D04258 DMRM OH

D0425=11 DMRM OH

Dz42512 DMRM OH

D0425 3 DMRM OH

0=042514 DMRM OH

Part 1 e Section A

Revised 0206
D N R7449035

AEC 03090



k6

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

CERTIFICATE OF INSURANCE

Name of Insured American Energy Corporation

This is to certify that the policy of insurance listed below has been issued to the above named
insured and is in force at this time The policy provides bodily injury and property damage insurance for
all coal mining and reclamation operations of the insured in the state of Ohio as required by 150113707
of the Administrative Code stated below

Name of Insurer Federal IhsuranceCompany

Policy Number 37104410

Policy Period

Name of Underwriting Agent Reschini Agency Inc

Address of Underwriting Agent 922 Philadelphia ST
Indiana

Telephone No of Underwriting Agent 800 829 5040

In the event of cancellation or nonrenewal of this policy including nonpayment of policy
premiums the insurer agrees to promptly notify The Division of Mineral Resources Management 2045
Morse Road Building H3 Columbus Ohio 432296693

Date Signature of Underwriting Agent

This certificate

is

issued as a matter of information only and confers no rights upon the Division of

Mineral Resources Management This certificate does not amend extend or alter the coverage afforded

by the policy listed above

150113707B THE PUBLIC LIABILITY INSURANCE POLICY SHALL

1 BE IN EFFECT DURING THE TERM OF THE PERMIT OR ANY RENEWAL INCLUDING
THE LENGTH OF ALL RECLAMATION OPERATIONS

2 PROVIDE FOR PERSONAL INJURY AND PROPERTY DAMAGE PROTECTION IN
AMOUNTS ADEQUATE TO COMPENSATE ANY PERSONS INJURED OR PROPERTY
DAMAGED AS A RESULT OF COAL MINING AND RECLAMATION OPERATIONS
INCLUDING THE USE OF EXPLOSIVES THE MINIMUM INSURANCE COVERAGE FOR
BODILY INJURY AND PROPERTY DAMAGE SHALL BE THREE HUNDRED THOUSAND
DOLLARS FOR EACH OCCURRENCE AND FIVE HUNDRED THOUSAND DOLLARS IN

THE AGGREGATE AND

3 INCLUDE A RIDER REQUIRING THAT THE INSURER NOTIFY THE CHIEF WHENEVER
SUBSTANTIVE CHANGES ARE MADE IN THE POLICY INCLUDING ANY
TERMINATION OR FAILURE TO RENEW

I
Revised 0206

DNR7449034

Part 1 Section A

AEC 03091
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2 Provide the following information for the holders of record of any leasehold interest

in the coal to be mined

Leaseholder Name Consolidated Land Company

Address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State OH Zip 44124 Telephone 216 7658333

Leaseholder Name American Energy Corporation

Address 43521 Mayhugh Hill Road

City Beallsville State OH Zip 43716 Telephone 74092691152

Submit and identify additional pages necessary to complete response

3 Are there purchasers of record under a real estate contract of the coal to be mined

Yes E No ® If yes submit Purchasers of Record

4 Is any owner holder or purchaser listed in items C 1 or 2 a business entity other

than a single proprietorship

Yes ® No _ If yes submit Other Business Entities

5 Does the applicant hold lands interests in lands options or pending bids on
interests for lands that are contiguous to this application area

Yes ® No _ If yes list those that are contiguous to this application area

Lands in Washington Township T5 R4 Sections 3 4 9 10 and 15 See

Future Areas Map as an Addendum to this items

6 Is it anticipated that mining permits would be sought for any of those lands

described in item C 5 above

7

Yes ® No _ If yes describe contiguous properties for which permits may be

sought to include the size sequence and timing of future mining permits

AEC is planning to continue mining operations into an area directly to the

Northeast of this application that will consist of 1458 total acres will be

mined from 2011 to 2013

Identify the right of entry documentation that is being provided that allows for coal

mining operations within the underground workings

_ A copy of the rightofentry documents attached as addenda or

A RightofEntry Affidavit

Revised 0508 Part 1

DNR7449009

MAY 0 3 7010

AEC 03103



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

4
6

OTHER BUSINESS ENTITIES

Applicants Name American Energy Corporation

A separate attachment is to be submitted for each business entity

Name of business entity American EnergyCorporation

Statutory agent At H Statutory Service Corporation

Street Address 1100 Huntington Bldg

City Cleveland State Ohio Zip 44114 1425

Persons name Robert E Murray Position Director President

Street Address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

Persons name Michael McKown Position Secretary

Street Address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

Persons name James Turner Jr Position Treasurer

Street Address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

Persons name Robert Putsock Position Assistant Treasurer

Street Address 43521 Mayhugh Hill Road

City Beallsville State Ohio Zip 43716

Part I Section C

4
Revised 0206

DNR7449012

AEC 03104



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

r

OTHER BUSINESS ENTITIES

Applicants Name American Energy Corporation

A separate attachment is

to be submitted for each business entity

Name of business entity Consolidated Land Company

Statutory agent Stephen C Ellis 842696

Street Address 925 Euclid Aven ie Suite I100

City Cleveland State Ohio Zip 44115

Persons name Robert D Moore Position President Treasurer AssistantSecretary

Street Address 29325 ChagrinBoulevard Suite 300

City Pepper Pike State Ohio Zip 44124

Persons name Michael Q McKown Position Secretary

Street Address 29325 Chagrin BoulevardSuite°300

City Pepper Pike State Ohio Zip 44124

Persons name Elmer A Mottilla Position Assistant Secretary

Street Address 29325 Chagrin Boulevard Suite 300

City Pepper Pike State Ohio Zip 44124

Persons name Position

Street Address

City State Zip

Part 1 Section C

Revised 0206

D N R7449012

AEC 03105



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

1
6

OTHER BUSINESS ENTITIES

Applicants Name American Energy Corporation

A separate attachment is to be submitted for each business entity

Name of business entity North American Coal Royalty Company

Statutory agent CSC Lawyers Inc Service Corporation Service Company

Street Address 50 West Broad Street Suite 1800

City Columbus State Ohio zip 43215

Persons name Thomas Koza Position Director

Street Address 14785Preston Road Suite 100

City Dallas State Texas Zip 782404W

Persons name Thomas Koza Position Vice President

Street Address 14785 Preston Road Suite 100

City Dallas State Texas Zip 75240 7891

Persons name Thomas Koza Position Secretary

Street Address 14785 Preston Road Suite100

City Dallas State Texas Zip 75240 7891

Persons name Robert Benson Position Director

Street Address 14785 Preston Road Suite 100

City Dallas State Texas Zip 75240 7891

Part 1 Section C

Revised 0206

D N R7449012

AEC 03106



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OTHER BUSINESS ENTITIES

4
4

Applicants Name American EnOrgy Corpration

A separate attachment

is

to be submitted for each business entity

Name of business entity North American Coal Royalty Company

Statutory agent

Street Address

City State Zip

Persons name Andrew Good Position Secretary

Street Address 14185 Preston Road Ato 100

City Dallas State Texas Zip 75240 7891

Persons name DanSWetkh Position Director

Street Address 14785 Preston Road Suite 100

City Dallas State Texas Zip 75240 7891

Persons name James Melchior Position Director

Street Address 14785 Preston Road Suite 100

City Dallas State Texas Zip 762404891

Persons name James Melchior Position Vice President

Street Address 14785Preston Road Suite 100

City Dallas State Texas Zip 75240 7891

Part 1 Section C

Revised 0206

D NR7449012

AEC 03107



r
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

OTHER BUSINESS ENTITIES

Applicants Name American Energy Corporation

A separate attachment is to be submitted for each business entity

Name of business entity North American Coal Royalty Company

Statutory agent

Street Address

City State Zip

Persons name Douglas Darby Position Director

Street Address 14785 Preston Road Su•te100

City Dallas State Texas Zip 75240 7891

Persons name Bob Canton Position Director

Street Address 14785Preston Road Suite 100

City Dallas State Texas Zip 752407891

Persons name Bob Carlton Position Vice President

Street Address 14785 Preston RoadSuite 100

City Dallas State Texas Zip 75240 7891

Persons name Michael Gregory Position Director

Street Address 14785 Preston Road Suite 100

City Dallas State Texas Zip 752407891

Part 1 Section C

Revised 0206

D NR7449012

AEC 03108



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

OTHER BUSINESS ENTITIES

4

Applicants Name American Energy Corporation

A separate attachment

is

to be submitted for each business entity

Name of business entity North American Coal Royalty Company

Statutory agent

Street Address

City State Zip

Persons name Lee Burton Position Controller

Street Address 14785 Preston Road Suite 100

City Dallas State Texas Zip 75240 7891

Persons name Otes Bennett J
r

Position Director

Street Address 14785 Preston Road Suite 10q

City Dallas State Texas Zip 750404894

Persons name Position

Street Address

City State Zip

Persons name Position

Street Address

City State Zip

Part 1 Section C

Revised 0206
D NR7449012

AEC 03109
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Addendum to Part 1 Item C 7 American Energy Corporation

MEMORANDUM OF LEASE

Instrument
200300007911

Made this day of June 2003

BETWEEN

NORTH AMERICAN COAL ROYALTY COMPANY a Delaware corporation with offices at

14785 Preston Road Suite 1100 Dallas Texas 752547891 hereinafter called Lessor

AND

CONSOLIDATED LAND COMPANY an Ohio corporation with offices at Suite 300 29325 Chagrin

Boulevard Pepper Pike OH 44122 hereinafter called Lessee

WITNESSETH

WHEREAS by a certain Lease made and entered into November 11 1996 Lessor did lease

to Lessee all the minable and merchantable coal and the coal seam gas incident thereto in the

Pittsburgh No 8 seam of coal in and underlying those certain pieces parcels or tract of land which are

situated in Washington Township Belmont County Ohio as more particularly
shown and described on

Schedule 1 attached hereto and made a part hereof and

WHEREAS in lieu of recording said Lease the parties hereto have executed and

acknowledged and desire to place on record this Memorandum of Lease

LESSOR North American Coal Royalty Company

14785 Preston Road Suite 1100 200300007911

Dallas TX 752547891
Filed for Record in

BELMONT COUNTY OHIO

MARY CATHERINE NIXON

LESSEE Consolidated Land Company
07142003 At 1225 pp_

LEASE 2200
29325 Chagrin Boulevard Volume 112 Page 191 194

Suite 300

Pepper Pike OH 44122

DATE OF LEASE November 11 1996

LEASED PREMISES All those certain Pittsburgh No 8 seam of coal properties in Wahington

Township Belmont County Ohio described on Schedule 1

TERM Lease commences on November 11 1996 and shall continue in force and effect until the

exhaustion of all the subject merchantable and minable coal fom the Leased Premises

TRANSFER NOT NECESSARY

7yoff
MFOR

AEC 03111
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Addendum to Part 1 Item C 7 American Energy Corporation

ACKNOWLEDGEMENT

STATE OF TEXS

COUNTY OF DALLAS

On this 16th day of June 2003 before me a Notary Public personally appeared Thomas A
Koza and Andrew S Good who acknowledged themselves to be the President and Secretary of

North American Coal Royalty Company and that as such officers being duly authorized to do

so executed the foregoing instrument on behalf of such corporation for the purposes therein

contained

IN WITNESS WHEREOF I hereunto set my hand and official seal

I

ACKNOWLEDGEMENT

STATE OF OHIO

COUNTY OF Alp t1

On this A1 day of June before me a Notary Public personally appeared

•4Ae• IIW and y fjuf j eery who acknowledged themselves

to be the Preside t and 71QS6CGY of Consolidated Land Company and

that as such officers being duly authorized to do so executed the foregoing instrument on

behalf of such corporation for the purposes therein contained

IN WITNESS WHEREOF I hereunto set my hand and official seal

4M4ix Z••g
Notary Public

BARBARA L RUSH
NOTARY PUBLIC STATE OF OHO
MY COMMISSION EXPIRES 90104

Prepared by Consolidated Land Company

ti

t

AEC 03112
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MEMORANDUM OF LEASE 2003000006636

THIS MEMORANDUM OF LEASE this Memorandum dated as of
1

ax 2 2003 by and between Consolidated Land Company an Ohio corporation

having a mailing address at 29325 Chagrin Boulevard Suite 300 Pepper Pike Ohio 44122 the
Lessor and American Energy Corporation an Ohio corporation having a mailing address at

43521 Mayhugh Hill Road Township Highway 88 Beallsville Ohio 43716 the Lessee The

Lessor and the Lessee are parties to that certain Lease Agreement dated February 1 2002 the
Lease pursuant to which the Lessor leased to the Lessee certain land described on Exhibit A
attached hereto and incorporated herein by reference and the improvements located thereon

1 The name of the Lessor under the Lease is Consolidated Land Company

2 The name of the Lessee under the Lease is American Energy Corporation

3 The address of the Lessor is 29325 Chagrin Boulevard Suite 300 Pepper Pike

Ohio 44122 The address of the Lessee is 43521 Mayhugh Hill Road Township Highway 88
Beallsville Ohio

437164
The date of execution of the Lease is February 1 2002

5 The Lessorleased to the Lessee the land described on Exhibit A attached hereto

and incorporated herein by reference and the improvements located thereon

6 The date of commencement of the term of the Lease was February 1 2002

7 The teen of the Lease is for a period lasting until all mineable and merchantable

coal has been depleted

8 This Memorandum is executed for recording The Lease contains and sets forth

other important terms and provisions which are incorporated herein by reference

9 This Memorandum shall not limit expand supplement or modify the Lease and

in

the event of any conflict between the terms of this Memorandum and the Lease the Lease

shall control

REMAINDER OF PAGE INTENTIONALLY LEFT BLANK
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IN WITNESS WHEREOF the Lessor and the Lessee have duly executed this

Memorandum as of the day and year first above written

LESSOR

CONSOLIDATED LAND COMPANY

By
Name Er 4

Title INIldrw1

LESSEE

AMERICAN ENERGY CORPORATION

By
I•

Name
Title

CERTIFICATE OF RESIDENCE

The undersigned certifies that the residence of the Lessee is

43521 Mayhugh Hill Road Beall svill H Attention teven Hill

On Behalf of ssee

200300006636
Filed for Record in

BELMONT COUNTY OHIf1

MARY CATHERINE NIXON
06162003 0111 pm
LEASE 3000
Volume 112 Page 161 166

M11I32093v22TX902LD0C 653s0146
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CERTIFICATES OF ACKNOWLEDGEMENT

STATE OF PENNSYLVANIA

ss

COUNTY OF JEFFERSON

r Vcl 112 DACE 16

On this the 27thday of May 2003 before me a Notary Public the

undersigned officer personally appeared Peter J Vul janic who acknowledged

himselfherselfto be the President of CONSOLIDATED LAND

COMPANY a corporation organized and existing under the laws of the State of Ohio and that

heshe as such he being authorized to do so executed the foregoing

instrument for the purposes
therein contained by signing the name of the corporation by

himselfherselfas President

Na Ronald E
ArmstronnTitle Notary Public

My commission expires

STATE OF
ss

COUNTY OF AdM4 r t

Nobuld Seel

Ronald E Mnst Ora Notary Publb

Snyd is

My Ion Expires Sept 4 0041

Member PermaMa AWodad0nd Notaries

1
f

On this the day of 2111A46 2003 before me a Notary Public the

undersigned officer personally appeared who acknowledged

himselfherself to be the Pri$fd t of AMERICAN ENERGY

CORPORATION a corporation organized and existing under the laws of the State of Ohio and

that heshe as such being authorized to do so executed the foregoing

instrument for the pu oses therein contained by signing the name of the corporation by

himselfherself as

IN WITNESS WHEREOF I hereunto set my hand and official seal

6ARr3ARA L RUSH
NOTARY PUBLIC STATE OF 0110

MY COMMSSION EXPIRES 40141

M111132092 W2k2TX902 LD0C5350146
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EXHIBIT A

Situate in the Counties of Belmont and Monroe State of Ohio

Beginning at the SW corner of Section 12 TSN R5W Sunsbury Township Monroe

County Ohio

Thence northerly with the west section line of said Section 12 to the NW corner of

Section 12

Thence easterly with the north section line of said Section 12 to the SW corner of

Section 7 T6N RSW Wayne Township Belmont County Ohio

Thence northerly with the west section lines of Sections 7 8 9 10 and 11 T6N RSW
to the quarter

section line of Section 11 T6N RSW

Thence westerly with the quarter section line of the adjoining Section 17 to the cepter

of Section 17 T6N RSW

Thence northerly with the quarter section line of said Section 17 to the south section

line of Section 18 T6N RSW

Thence westerly with the south section line of said Section 18 to the SW corner of said

Section 18

Thence northerly with the west section line of said Section 18 to the SE corner of

section 1917N RSW Goshen Township

Thence westerly with the south section lines of said Section 19 and section 25 to the

quarter
section line of Section 25 T7N RSW

Thence northerly with the quarter section line of said Section 25 to the south section

line of Section 26 T7N RSW

Thence continuing northerly with the quarter section line of said Section 26 to the north

section line of said Section 26

Thence easterly with the north section lines of Sections 26 20 14 8 and 2 to the NE
corner of Section 2 T7N R5W Goshen Township

Thence southerly with the east section line of said Section 2 to the NW corner of

Section 32 T6N R4W Smith Township

Mll113209302121X9a2IDOC 615330146
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rvct J12 rAu ifs

Thence easterly with the north section line of said Section 32 to the NE corner of said

Section 32

Thence southerly with the east section line of Sectioias 32 and 31 to a point on said east

section line which marks the SE corner of Consolidated Land Companys coal ownership in

Section 31 T6N 1R4W

Thence westerly parallel to the south section line of said Section 31 to a point on the

section line between said Section 31 and Section 1 T7N RSW Oosben Township

Thence southerly with the east section line of said Section 1 to the NE corner of section

6 T6N RSW Wayne Township

Thence southerly with the east section lines of Sections 6 5 4 and 3 to a point on the

east section line of Section 3 T6N R5W which point marks the intersection of said east

section line of section 3 with the Exchange Line established

b
y The Youghiogheny and ODio

Coal Company and The Cambria Land Company on May 121959

Thence southeasterly with said Exchange Line to a point which marks the intersection

of said Exchange Line with the east section line of Section 15 TSN R4W Washington

Township

Thence southerly with the east section lines of Sections 15 14 and 13 to the NE corner

of Section 18 T4N R4W Switzerland Township Monroe County

Thence westerly with the north section line of said Section 18 to the NW corner of said

Section 18

Thence southerly with the west section lines of Sections 18 17 and 16 to the SW corner

of Section 16 T4N R4W

Thence easterly with the south section lines of Sections 16 and 10 to the quarter section

line of Section 10 T4N R4W

Thence southerly with the quarter section line of the adjoining Section 9 to the center of

Section 9 T4N R4W

Thence westerly with the quarter section line of said Section 9 and continuing westerly

along the quartet section lines of Sections 15 21 and 27 to a point on the west section line of

Stiction 27 TV R4W Stansbury Township

Thence northerly with the west section lines of Sections 27 28 and 29 to the SE corner

of Section 36 T4N R4W

m11137097012TX902
ID000UUS5 0146
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vcl 112 ACE lUf

Thence westerly
with the south section line of said Section 36 to the SW corner of

said

Section 36

Thence northerly with the west section line of said Section 36 to the SE corner of

section 6 TSN R5W Suns Township

The= westerly with the south section lines of Sections 6 and 12 to the SW corner of

Section 12 TSN RSW the place
of beginning

Excluding from the above described area any coal lands not owned in fee by

Consolidated Land Company

mix 1170901117901DOC685350146

AEC 03119
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RESTATED CERTIFICATE OF INCORPORATION

OF NORTEX ROYALTY COMPANY

1 The name of this corporation the Corporation
on the date of filing of the original Certificate of
Incorporation of the corporation with the Delaware Secretary of
State on March 9 1987 was Nortex Royalty Company Upon the
effectiveness of this Restated Certificate of

Incorporation the name of the Corporation will be North
American Coal Royalty company

2 This Restated Certificate of Incorporation was
duly adopted in accordance with the provisions of section 245
of the General Corporation Law of the State of Delaware having
been duly proposed by the directors and adopted by the sole
stockholder of the corporation in accordance with Section 242
of the General Corporation Law of the State of Delaware

FIRST The name of the corporation hereinafter
called the Corporation is North American Coal Royalty Company

SECOND The address of the Corporations registered
office in the State of Delaware is Corporation Trust Center
1209 Orange Street City of Wilmington County of New Castle
The name of the Corporations registered agent at such address
is The Corporation Trust Company

THIRD The purpose of the Corporation is to engage in
any lawful act or activity for which corporations may be
organized under the General Corporation Law of Delaware

FOURTH The total number of shares of common stock
which the Corporation shall have authority to issue is Seven
Hundred and Fifty 750 All such shares shall be of the par
value of $100 per share

FIFTH The board of directors of the Corporation
shall have power to make alter or amend the ByLaws of the
Corporation

SIXTH The Corporation reserves the right at any time
and from time to time to amend alter change or repeal any
provision contained in this Restated Certificate of
Incorporation and other provisions authorized by the laws of
the State of Delaware at the time in force may be added or
inserted in the manner now or hereafter prescribed by law and
all rights preferences and privileges of whatsoever nature
conferred upon stockholders directors or any other personswhomsoever by and pursuant to this Restated
Certificate of Incorporation in its present form or as
hereafter amended are granted subject to the right reserved in
this Article

AEC 03121
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2

SEVENTH To the full extent permitted by the General
Corporation Law of the State of Delaware or any other
applicable laws as presently or hereafter in effect no member
of the Board of Directors of the Corporation shall be
personally liable to the Corporation or its stockholders for or
with respect to any acts or omissions in the performance of his
or her duties as a member of the Board of Directors of the

Corporation No amendment to or repeal of this Article Seventh
shall apply to or have any effect on the liability or alleged
liability of any member of the Board of Directors of the
corporation for or with respect to any acts or omissions of
such member occurring prior to such amendment

IN WITNESS WHEREOF the undersigned does make this
Restated Certificate of Incorporation hereby
declaring and certifying under penalties of perjury that this
is his act and deed and the facts stated herein are true and
accordingly has hereunto set this hand this 3 day of
July 1988

r
General Counsel and Secretary

omas A Xoza Vice President

I Daniel G Mitchell the Assistant Secretary of the
Corporation do hereby attest that the foregoing
Restated Certificate of Incorporation was duly adopted in
accordance with the provisions of Section 245 of the General
Corporation Law of the State of Delaware and in witness whereof
I have hereunto set my hand this 3y day of July 1988

••tctlLC ••11lGeCG•C
Daniel G Mitchell
Assistant Secretary
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VOL 660 FACE 86
LIMITED WARRANTY DEED

KNOW ALL MEN BY THESE PRESENTS that THE NORTH AMERICAN COAL

CORPORATION an Ohio corporation Grantor in consideration of

the sum of One Dollar $100 and other good and valuable

consideration received does hereby GIVE GRANT BARGAIN SELL

AND CONVEY with limited warranty covenants unto NORTEX ROYALTY

COMPANY a Delaware corporation which is an affiliate of Grantor

and whose tax mailing address is 2000 Schafer Street Box No

5500 Bismarck North Dakota 585025500 Grantee° its

successors and assigns upon the terms and conditions hereinafter

set forth all of those interests in the surface of and the coal

oil gas and other minerals in and underlying and that can be

produced from lands situated in the County of Belmont State of

Ohio which interests were conveyed to Grantor by the deeds

listed in Exhibit I which is attached hereto and made a part

hereof together with all improvements existing thereon and all

appurtenant rights privileges and easements thereunto belonging

and all rents issues and profits thereof

EXCEPTING AND RESERVING from the above described premises all

portions or areas of all seams or veins of coal in which mining

operations previously have been conducted by any person it being

the intent of the Grantor to convey unmined portions or areas of

coal seams only

NA4LWDB

1AEC
03123
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t

TO HAVE AND TO HOLD the above described premises unto the

said Grantee its successors and assigns forever

This deed is subject to all leases covenants conditions

exceptions reservations restrictions easements legal

highways limitations and other matters now of record or that

would be revealed by an inspection of the above described

premises and zoning restrictions if any and Grantee in

accepting this deed does for itself and its successors and

assigns assume and agree to pay any and all taxes and

assessments of every kind and description now due or which

hereafter may become due

IN WITNESS WHEREOF the Grantor has caused this deed to be

executed by its duly authorized officer on this 30th day of

June 1988

SIGNED AND ACKNOWLEDGED
IN THE PRESENCE OF

C

00
_1

THE NORTH AMERICAN COAL CORPORATION

By
li
ord•

d R Miercort President

NA4LWDB 2
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VOL 660 FACE
88

STATE OF TEXAS

COUNTY OF DALLAS

SS

BEFORE ME the undersigned authority a Notary Public in and

for said County and State personally appeared Clifford R

Miercort known to me or satisfactorily proven to be the person

and officer whose name is subscribed to the within instrument

and acknowledged that the same was the act of said The North

American Coal Corporation and that he executed the same for the

purposes therein expressed and in the capacity therein stated

IN WITNESS WHEREOF I hereunto set my hand and official seal

r
this 30th day of June 1988

THIS INSTRUMENT WAS PREPARED BY

Cleveland Ohio 44120
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

RIGHTOFENTRY AFFIDAVIT

Applicants Name American Energy Corporation

RIGHTOFENTRY AFFIDAVIT

State of Ohio Belmont County ss James R Turner Jr being first duly sworn

says that the following described documents convey to the applicant the legal

right explained below and is a subject of litigation as shown below

Type of document Lease

Execution Date February 1 2002

Expiration Date Until all mineable and merchantable coal has been

depleted

Parties From Consolidated Land Company to American Energy

Corporation

Description of land Number of Acres 1698367

County Belmont Township Washington

Section 14 15 20 21 26 and 27 Lot

Explanation of legal rights claimed See Addendum to RightofEntry Affidavit

Pending litigation Yes _ No 0

Position

Sworn to before me and ubscribed in my presence thisTI

day of

2

4
0206
DNR7449060

I 11 a 1

JULIE WEBB

= °
=

Notary Public State o
f Ohio

My Commission Exp May 14 2013

Part 1 Section C
reofinn

AEC 03133



ADDENDUM TO RIGHTOFENTRY AFFIDAVIT
AMERICAN ENERGY CORPORATION

1
i

11787
VOL 707 FACE I

LIMITED WARRANTY DEED

KNOW ALL MEN BY THESE PRESENTS THAT WYOMING POCAHONTAS

LAND CO fka Youghiogheny and Qhio Coal Company an Ohio

corporation with office at 39 Robin Place Beckley WV 25801

liereinafter called GRANTOR in consideration of the sum of Ten

Dollars $10 and other valuable considerations to it paid by

Consolidated Land Company an Ohio corporation whose tax mailing

address is Box 505 34208 Aurora Road Solon Ohio 44139

hereinafter called GRANTEE the receipt and sufficiency of

which are hereby acknowledged does hereby GRANT BARGAIN SELL

AND CONVEY with limited warranty covenants to the Grantee its

successors and assigns all of the remaining coal contained in or

underlying the tracts of land more particularly described on

Exhibit A attached hereto and made a part hereof

TOGETHER with such mining rights and other rights and

privileges pertinent to the tracts set forth on Exhibit A
HEREINAFTER CALLED THE Premises

The Grantor makes no guarantee or warranty with respect to

the quality or quantity of coal remaining in said premises herein

conveyed and Grantee accepts said premises known as the Allison

Mine in its present condition and circumstance

TO HAVE AND TO HOLD such premises unto the said Grantee

its successors and assigns forever EXCEPT AND SUBJECT as

hereinbefore provided and expressly SUBJECT to all legal

highways exceptions reservations conditions servitudes

easements rights limitations and restriction shown by

instrument of record

AND the said Grantor hereby covenants with the said Grantee

that said premises are free and clear from all encumbrances by

from or through the said Grantor and except and subject as

hereinbefore provided and that the Grantor will warrant and

defend the same to the Grantee only as against the lawful claims

AEC 03134
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AMERICAN ENERGY CORPORATION

VOL 707 PACE 2
1

and demands of all persons claiming by through or under the said

Grantor herein but against none other

All of the aforedescribed Parcels are conveyed SUBJECT TO

1 All matters of record as of the 1st day of March 1995
said matters of record include but are not limited to the
provisions contained in the description hereinbefore set
forth and the provisions contained in all prior conveyances
of record

2 All liens for nondelinquent real property taxes and
assessments

IT is the intent of the Grantor herein to convey to the Grantee

its successors and assigns all of the Pittsburgh No 8 coal and

mining rights appurtenant thereto situated in Belmont County

Ohio of which the Grantor is seized at the date hereof

IN WITNESS WHEREOF Grantor has caused its name to b
hereunto subscribed by its duly authorized officers this1995
Signed and acknowledged

WYOMINGdQNTAS
LAND CO

inthe presence of an Ohio `Corpora ion

r btuarday of P

g
CGrnw c5l a rins

awc• ovt

By aw ci fh•

Dgqse 104eu4v Labren Slone

aw• To •eL

WITNESSES UNDER EACH SIGNATURE

OTE TYPE OR PRINT NAME OF

STATE OF
COUNTY OF wl a al

Its Secretary

SS

On this the day of N • 1995 before me the

undersigned Notary Public personall appeared Hubert Payne who
acknowledged himself to be President of Wyoming Pocahontas Land

Co an Ohio corporation and that as such officer being
authorized to do so executed the foregoing instrument for the

purposes therein contained by signing the name of the corporation
as President

seal

NotaryIjMy
Commission Expiresx L Qls•z

2

IN WITNL•gS WHEREOF I ereunto set my hand and Notarial

AEC 03135



ADDENDUM TO RIGHTOFENTRY AFFIDAVIT
AMERICAN ENERGY CORPORATION

i

JJWAAVDTOR
DEPUTY

3

STATE OF
COUNTY OF

9na vot 707 PACE 3

On this the a day of 1995 before me theundersigned Notary Public personally appeared Lauren Slone whoacknowledged herself to be Secretary of Wyoming Pocahontas LandCo an Ohio corporation and that as such officer beingauthorized to do so execuiFed the foregoing instrument for thepurposes therein contained by signing the name of the corporationas Secretary

IN WITNESS
seal

WHEREOF I hereunto

4uL•ZNo
ary Public

My Commission Expires

This instrument Prepared By
HANLON DUFF PALEUDIS ESTADT CO LPA
46457 National Road West
St Clairaville OH 43950

TAX P FER n
BY •jFD F ENNETT

BELMONT COUNTY ENGINEER

NEW DESCRIPTION

NECESSARY FOR FUTURE

TRANJ9FERiD
FEE D DATE

SECT 919202 RC FEE 00

AEC 03136
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South 86°0736 East 115981 feet to a point of intersectionbetween line of exchange herein and North line of Section 13said point also being the Northeast corner of said Tract No 1thence leaving the North line of Section 13 and with the line ofexchange herein South 15°2000 West 205146 feet to a point onsaid line of exchange which is also the Southeast corner of saidTract No 1 thence with said line of exchange North60°264676West distance to a point on the West line of Section 13which is also the Southwest corner of said Tract No 1 thenceleaving the line of exchange herein and with the West line ofSection 13 North 3°4842 East 164971 feet to the place ofbeginning containing 40969 acres more or less

TOGETHER with the free and uninterrupted right of way into uponand under said coal and land at such points and in such manneras may be proper and necessary for the purpose of diggingmining draining ventilating and carrying away said coal herebywaiving all surface damages and right of support to overlyingstrata and damages of any sort arising therefrom or through theremoval of all the said coal together with the privilege ofmining and removing through and over said described premisesother coal belonging to said party of the second part his heirsand assigns or which may hereafter be acquired by said party ofthe second part Said parties of the first part reserve theright to drill for oil and gas through the said coal

TRACT NO 2 Z S
2Situated

in Washington Township and being a part of the Southwest
quarter of Section 14 Township 5 Range 4 beginning at theNorthwest corner of said tract which is also the Northwestcorner of the East half of the Southwest quarter of Section 14which bears South 86°0736 East 132749 feet thence North3°3544 East 263568 feet from the Southwest corner of Section14 thence with the North line of the East half of the Southwest
quarter South 86°3005 East 37993 feet to a point ofintersection between the North line of the East half of theSouthwest quarter and the line of exchange herein which is alsothe Northeast corner of said TRACT NO 2 thence leaving theNorth line of the East half of the Southwest quarter of Section14 and with the line of exchange herein South 15°2000 West186758 feet to a point of intersection between the said line ofexchange herein and the West line of the East half of theSouthwest quarter of Section 14 which is also the southerly mostpoint of said TRACT NO 2 thence leaving the line of exchangeherein and with the said West line of the East half of theSouthwest quarter of Section 14 North 3°3544 East 182788feet to the place of beginning containing 7971 acres more orless

The total acreage of said coal lands herein conveyed in TRACTS 1and 2 of PART 8 being 48940 acres more or less

TOGETHER with the free and uninterrupted right of way into uponand under said coal and land at such points and in such manneras may be proper and necessary for the purpose of diggingmining draining ventilating and carrying away said coal herebywaiving all surface damages or damages of any sort arisingtherefrom or through the removal of all the said coal togetherwith the privilege of mining and removing through and over saiddescribed premises other coal belonging to said party of thesecond part his heirs and assigns or which may hereafter be
acquired by said party of the second party Said parties of thefirst part reserve the right to drill for oil and gas through thecoal but not so as to interfere with any entry or opening that
may have been made through said coal for the purpose of mining or
removing same and in case any oil or gas well should be drilled
through said coal or coal mines such well shall be cased throughthe coal with iron or steel pipe which shall be allowed toremain permanently to protect such coal or coal mine from being

416
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VOL aFi

injured by either water or gas escaping into said coal or coalmine

The above described TRACTS 1 and 2 are a part of the premisesconveyed to The Powhatan Mining Company by John Howard Pew etal by Deed dated September 14 1943 recorded in Volume 343Page 355 Deed Records of Belmont County Ohio

The previous Grantor North American Coal Corporation claimedtitle to the above described premises by virtue of MergerAgreement dated January 1 1959 recorded in Volume 441 Page630 Deed Records of Belmont County Ohio

The total acreage of said coal lands herein conveyed in TRACTS 1and 2 being 48940 acres

PRIOR DEED REFERENCE Volume 552 Page 289 Belmont County DeedRecords

PART 9

ALL the Pittsburgh No 8 coal in and under the hereinafterdescribed tracts of land

Situated in Goshen and Warren Townships Belmont County Ohioand being described as follows

TRACT NO 1 Situated in Goshen Township Belmont County Ohioand in Section 34 Township 7 Range 5 and being the whole ofsaid Section 34 but excepting therefrom the following describedparcels

Parcel No 1 Being a part of the Southeast quarter of saidSection 34 beginning at the southeast corner of said Section 34thence with the south line of said Section 34 West 174000 feetto a point thence North 0
° 30 East 9900 feet to a pointthence North 50° 00 East 20130 feet to a point thence North7970 feet to a point thence North 83° 45 East 116985 feet toa point thence North 14° 00 West 22192 feet to a pointthence North 28° 15 West 118 feet to a point thence South 75°30 West 31284 feet to a point thence North 24° 00 West32802 feet to a point thence North 77° 15 East 26284 feet toa point thence North 22° 15 West 300 feet to a point thenceNorth 27 1$ West 72798 feet to a point thence South 75° 30West 2388 feet to a point thence North 27° 00 West 66 feetto a point thence North 63° 00 East 47850 feet to a pointthence North 70° 45 East 83025 feet to a point on the eastline of said Section 34 thence with the east line of saidSection 34 South 255100 feet to the beginning containing5773 acres more or less Being the same tract of coal andmining rights that were conveyed by O J Mechling Jr et uxto Amy R Robinson as First Tract in deed dated June 3 1948and recorded in Volume 381 Page 426 of Belmont County DeedRecords

Parcel No 2 Being a part of the southeast quarter of saidSection 34 beginning at a point at the southwest corner of saidParcel No 2 from which the southeast corner of said Section 34bears South 7970 feet thence South 50° 00 West 20130 feetthence South 0° 30 East 9900 feet to the south line of saidSection 34 thence East 174050 feet with the south line of saidSection 34 to the said southeast corner of same thence from said
place of beginning North 1578555 feet to a point thence North76° 30 East 44088 feet to a point thence South 27° 15 East72798 feet to a point thence South 22° 15 East 29997 feet toa point thence South 77° 15 West 262845 feet to a pointthence South 24° 00 East 32802 feet to a point thence North75° 30 East 31284 feet to a point thence South 28° 15 East11797 feet to a point thence South 14° 00 East 22192 feet to

417
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deed dated April 23 1919 and recorded in Volume 220 Page 176of Belmont County Ohio Deed Records and the same an undividedonehalf interest in which was conveyed as Twelfth by ChesterD Sensenich et ux to Zelma S Kuhn Ila M Sensenich ChesterG Sensenich Louis E Sensenich Boyd S Sensenich Gray FSensenich and Earl W Sensenich in deed dated January 21 1937and recorded in Volume 310 Page 99 of Belmont County OhioDeed Records and the same an undivided onehalf interest in
which was conveyed as part of TRACT NINE by Cloyd L
Barricklow Sheriff of Belmont County Ohio to Louis E
Sensenich Earl W Sensenich Boyd S Sensenich Chester G
Sensenich Ila M Sensenich Zelma S Kuhn and Gray F Sensenich
in deed dated November 5 1945 and recorded in Volume 359 Page368 of Belmont County Ohio Deed Records

The acreages of Pittsburgh or No 8 seam of coal conveyed hereinin Warren Township Township 8 Range 6 are Section 1 289194
acres Section 7 519410 acres and Section 8 1121 acres or
a total of 819814 acres of said coal

TOGETHER with all and singular the improvements ways waterwater courses rights liberties privileges hereditaments and
appurtenances whatsoever thereunto belonging or in anywise
appertaining and the reversions and remainders rents issuesand profits thereof and all the estate right title interest
property claim and demand whatsoever of the said parties of the
first part in law equity or otherwise howsoever of in and tothe same and every part thereof

TO HAVE AND TO HOLD the said coal as hereinabove described the
hereditaments and premises hereby granted or mentioned and
intended so to be with the appurtenances unto the said party ofthe second part its successors and assigns to and for the onlyproper use and behoof of the said party of the second part its
successors and assigns FOREVER

PRIOR DEED REFERENCE Volume 500 Page 1 Belmont County DeedRecords

PART 13

BLOCK I

All the stone coal contained in the vein commonly known as the
Pittsburgh Vein and geologically known as Seam No 8 in and
underlying all the following tracts or parcels of land described
in this Block numbered I hereof situated in the County of
Belmont and State of Ohio

PARCEL NO 1 WASHINGTON TOWNSHIP

First Tract 2 3 t

Known as and being the southeast quarter of the southeast quarterof Section TwentyOne 21 Township Five 5 Range Four 4 in
the District of Lands formerly subject to sale at Marietta Ohio
containing Forty 40 Acres more or less

Second Tract Z 13° Z
Known as and being the southwest quarter of the southeast quarterof Section Twentyone 21 Township Five 5 Range Four 4 in
the District of Lands formerly subject to sale at Marietta Ohio
containing Forty 40 Acres more or less

501
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PARCEL NO 18 WASHING TOT jOWNSHIP

The undivided fourfifths 45 interest in the east half of thewest half of the southwest quarter of Section thirtythree 33Township Five 5 Range four 4 in the Marietta Districtcontaining forty 40 acres more or less

Also all that part of the east half of said southwest quarterlying on the west side of wildcat Run the meanderings of saidWildcat Run are the boundaries containing in said last mentionedtract thirty 30 acres more or less and containing in bothtracts seventy 70 acres more or less

PARCEL NO 6 10 WASHINGTON TOWNSHIP 2I 3o Z 3 d Z 3 Z

Known as and being the southwest quarter of the southwest quarterof Section 14 Township 5 Range 4 in the District of Lands
subject to sale at Marietta Ohio containing 40 acres more orless

Also the southeast quarter of the southeast quarter of Section20 Township 5 Range 4 in the District of Lands subject to sale
at Marietta Ohio containing 40 acres more or less

Also the southwest quarter of the southeast quarter of Section20 Township 5 Range 4 in the District of Lands subject to saleat Marietta Ohio containing 40 acres more or less

Also the northeast quarter of the northeast quarter of Section19 Township 5 Range 4 containing 3995 acres more or less

PARCEL NO 7 12 WAYNE TOWNSHIP • 3 l 4
Known as and being the middle part of the southeast quarter ofSection one 1 Township six 6 and Range five 5 beginningfor the same at a stone in the quarter section line 3872 rodseast from the center of said section one thence running with the
quarter section line south 87 degrees east 1306 chains to astake thence south 2h degrees west 1150 chains to a stake inthe center of County Road thence with said road North 74
degrees east 770 chains to a stake thence south 39h degreeseast 615 chains to a stake in the center of the B Z C
Railroad track thence south 304 degrees west 1 chain south3734degreeh west 1 chain south 4034 degrees west 4 chainssouth 37 degrees west 2 chains south 313• degrees west 150chains south 24h degrees west 650 chains to a stake in thecenter of the R road thence north 8734 degrees west 1829chains to the east side of orchard thence north 63h degrees west594 chains to the west side of orchard thence north 5834
degrees west 438 chains to a locust tree 6 inches in diameterthence north 51 degrees east 154 chains to center of the CountyRoad thence with said road north 32 degrees east 180 chainsthence north 38 degrees east 559 chains north 44 degrees east227 chains north 55 degrees east 179 chains north 38
degrees east 450 chains to a stake witness R oak 15 inches
bearing north 4 degrees east distance 90 links thence north 2
degrees east 922 chains to the place of beginning containing
sixty 60 acres more or less

PARCEL NO 8 13 WAYNE TOWN HIP

Known as and being the north end of the east half of the
southeast quarter of Section Nine 9 Township Six 6 RangeFive 5 beginning at the original quarter corner on the east
boundary of said section station 1 thence south seven minutes
east 4584 poles to station 2 in Long Run thence up said Runwith its meanderings south 7434 degrees west 127 poles to
station 3 thence south 7911 degrees west 333 poles to station 4thence south 874 degrees west 18 poles to station 5 thence south
75 degrees west 178 poles to station 6 where the west boundary

503
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of said half quarter crosses said run thence with said west
boundary of said half quarter north eighteen minutes east 62
poles to station 7 the north west corner of said half quarterthence with the north boundary of said half quarter south 89
degrees east 802 poles to the place of beginning containing
twentyseven Acres and Twentynine and onehalf poles more orless Being the same tract of land devised by John Creighton in
his last will and testament to Sarah Creighton Jane Creightonand Elizabeth Creighton dated January 21st 1873

PARCEL NO 9 16 WAYNE TOWN HIP

Known as and being the east half of the northeast quarter of
Section Nine 9 Township Six 6 Range Five 5 in the
District of Lands subject to sale at Marietta Ohio containing
Eighty 80 Acres more or less

PARCEL NO 10 17 WAYNE TOWNSHIP

Known as and being a part of the east half of the southwest
quarter of Section 2 Township 6 Range 5 described as follows
Beginning for the same at the northwest corner of said half
quarter thence east 40 rods and 6 links to Pina Fork of CaptinaCreek thence up said Pina Fork south 40 degrees west 18 rodsand 11 links thence south 71 degrees west 32 rods to the western
boundary of said half quarter thence north 28 rods to the placeof beginning containing 0 acres more or less

PARCEL NO 11 18 WAYNE TOWNSHIP

Known as being the northeast quarter of Section one 1 TownshipSix 6 Range Five 5 EXCEPTING THEREFROM the followingdescribed tracts

First Tract

Being a northeast part of the northeast quarter of said sectionbounded as follows Commencing at the northeast corner of said
Section 1 thence south on the township line 4676 rods to a
stone thence north 73 degrees west 1536 rods thence north 66
degrees west 2484 rods to a stone in a bottom thence north 9
degrees east 3262 rods to a Black Walnut on section line thence
east 3276 rods to the place of beginning containing 873 Acresbe the same more or less

Second Tract

Being a part of the northeast quarter of said Section bounded asfollows Commencing at the southeast corner of said quartersection thence west 80 rods to a stone thence north 20 rods to
a stone thence east 80 rods to a B Walnut on the township line
thence south 20 rods to the place of beginning containing 10
acres more or less

Third Tract

Being a part of the northeast quarter of said section beginningfor the same at the southwest corner of said quarter section and
running thence north 20 rods to a stone thence east 80 rods to
a stone thence south 20 rods to a stone thence west 80 rods to
the place of beginning containing 10 acres more or less

Leaving in said northeast quarter of Section 1 after said
exceptions 13060 acres more or less

PARCEL NO 12 19 WASHINGTON TOWNSHIP Z d 3 t 9

Known as and being the northwest quarter of the southeast quarterof Section Twenty 20 Township Five 5 Range Four 4 in the
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District of Lands formerly sold at Marietta Ohio containing
Forty 40 Acres more or less

PARCEL NO 13 20 WAYNE TOWNSHIP

Known as and being a part of the southwest quarter of the
northeast quarter of Section One 1 Township Six 6 Range
Five 5 beginning for the same at the southwest corner of said
quarter section and running thence north 20 rods to a stonethence east 80 rods to a stone thence south 20 rods to a stone
thence west 80 rods to the place of beginning containing Ten
10 Acres more or less

PARCEL NO 1421 WASHINGTON TOWNSHIP

Known as and being the southeast quarter of the northeast quarter
of Section Nineteen 19 Township Five 5 Range Four 4 in
the District of lands formerly subject to sale at Marietta Ohio
containing Forty 40 Acres also Twelve Acres off the north
side of the southwest quarter of the northeast quarter of
Section Ninetten 19 Township Five 5 Range Four 4 in the
District of Lands formerly subject to sale at Marietta Ohio
The premises above conveyed are same which were conveyed to
Martha J Carpenter by her husband Wesley B Carpenter by deed
dated July 1st 1897 and recorded in Volume 140 at Page 557 of
deed records of said County

PARCEL NO 15 22 WAYNE TOWNSHIP

Known as and being the south east part of the south east quarter
of the south east quarter of Section One 1 Township Six 6
Range Five 5 beginning for the same at the southeast corner of
said section running thence north 875 degrees west 1822 chains
to the center of the B Z C Railroad track thence with the
center of said railroad track north 23 degrees east 381 chains
north 184 degrees east 521 chains north 24k degrees east 757
chains to a stake thence south 66 degrees east 1353 chains to
a stone in the section line thence with said line south 2h
degrees west 10 chains to the place of beginning containing
Twenty 20 Acres more or less

PARCEL NO 16 23 WASHINGTON TOWNSHIP

First Tract

Known as and being the northwest quarter of the northeast quarter
of Section Nineteen 19 in Township Five 5 Range Four 4in the District of Lands subject to sale at Marietta Ohio
containing Thirtynine and ninetyfive hundredths acres 3995
Second Tract

Situated in the Township of Washington County of Belmont and
State of Ohio and known as and being the north part of the east
half of the northwest quarter of Section Nineteen 19 Township
Five 5 Range Four 4 commencing for the same at the
northwest corner of said half quarter running south ninety three
and one third rods to a stake or stone thence east eighty rods
to a stone thence north ninetythree and onethird rods to a
stone thence west eighty rods to the place of beginning
containing Fortysix and twothirds acres 4666
Third Tract

Situated in the Township of Washington County of Belmont and
State of Ohio and known as and being part of the Southeast
quarter of the northwest quarter of Section Nineteen 19
Township Five 5 Range Four 4 and bounded as follows towit
on the north by the forty six and two thirds acre tract of said
John S Davis last above described on the south by the lands
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rods thence north 31 rods thence southeast 31 rods to the place
of beginning containing one acre more or less

PARCEL NO 49 58 WASHINGTON TOWNSHIP

First Tract

The southeast Quarter of the southeast quarter of SectionThirtytwo32 Township five 5 Range four 4 containing forty
acres more or less

Second Tract

The northeast quarter of the northeast quarter of Sectionthirtyone31 Township and Range aforesaid containing forty acres
more or less

Third Tract

Situate in the southwest quarter of the southeast quarter of
Section 32 and in the northwest quarter of the northeast quarter
of Section 31 Township and Range aforesaid bounded and
described as follows Beginning at the northeast corner of the
southwest quarter of the southeast quarter of Section 32 thence
west with the north boundary of said quarter quarter 38 poles to
a corner on the east side of a small run thence down said run to
its junction with a large run and to a large sand rock in a
small drain near the top of the first bank on the south side of
said large run thence in a straight line to a white oak tree on
a line dividing the northwest quarter of the northeast quarter of
Section 31 east and west in the center thence east with said
center line 12 poles to the center of the west boundary of the
northeast quarter of the northeast quarter of said Section 31
thence north with said west boundary and with the west boundary
of the southeast quarter of the southeast quarter of Section 32
120 poles to the place of beginning containing Twenty acres
more or less

Fourth Tract

Situate in the northwest corner of Section 25 Township and Range
aforesaid bounded and described as follows Beginning for the
same on the south bank of the right hand fork of Crabapple Creek
and on the west boundary line of said Section thence south with
said line so far as will include one acre by running a line from
the said Section line due east to the west bank of the left hand
fork of said Crabapple Creek thence down the said left hand fork
to its junction with the right hand fork thence up said right
hand fork to the place of beginning containing One Acre And
containing in all of said tracts One Hundred and One 101
Acres more or less and being a part of the premises of which
Jesse Taylor died seized

PARCEL NO 50 59 WASHINGTON TOWNSHIP

Known as and being the southwest quarter of the southwest quarter
of Section thirtyone 31 Township five 5 Range four 4
also the southeast quarter of the southwest quarter of Section
thirtyone 31 Township Five 5 Range four 4 containing in
all Eighty Acres more or less

$tiARCEL NO 51 60 WASHINGTON TOWNSHIP

First Tract 2 d s t t 0

Being a part of the west half of Section 20 Township 5 Range 4
and a part of the northeast quarter of Section 26 Township 5
Range 4 Beginning for the same at the northwest corner of said
Section 20 thence south 25° east 265 poles thence west 69 poles
to a post planted in the run on the south boundary of said tract
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thence north 12° west 50 poles to a small ironwood thence north
3034° west 63 poles to a white Walnut standing on the west
boundary of said Section 20 thence with said section line north
37 poles thence north 35° west 40 poles to a stone thence
north 370 west 8570 poles to a stone on the north boundary of
said Section 26 thence east 7460 poles to the place of
beginning containing Ninety 90 Acres and Eightysix 86
Perches more or less

Second Tract 2 3
Being a part of the west half of Section 20 Township 5 Range 4
and a part of the east half of Section 26 Township 5 Range 4
Beginning for the same at the northwest corner of the east half
of said Section 26 thence south 18715 poles thence east 40
poles thence south 1335 poles to a stone thence east 40 poles
to the east boundary of said Section 26 thence south 40 poles to
a stone thence east 43 poles to a post planted in the run
thence north 12° west 57 poles to an Ironwood thence north 30k
west 63 poles to a White Walnut on the west boundary of said
Section 20 thence north 37 poles to a stone thence north 35°
west 40 poles to a stone thence north 37° west 8570 poles to a
stone on the north boundary of said Section 26 thence west 540
poles to the place of beginning containing Ninety 90 Acres and
Eighty 80 Perches more or less

EXCEPTING therefrom the following described tract conveyed by
Mathias Shipman to John Wright beginning at a stone at the
northwest corner of the east half of the northeast quarter of
said Section 26 thence east 2 rods thence south 32 east 27
rods to a stone thence South 45° west 25 rods to a stone thence
north 40 rods to the place of beginning containing 2 acres and
33 perches more or less

EXCEPTING ALSO the following described tract being a part of the
east half of the southeast quarter of Section 26 and commencing
for the same at a point in said east half quarter 40 rods south
of the north boundary and 1455 rods west of the east boundary of
said east half quarter section thence west 2545 rods thence
north 1335 rods thence west 40 rods to a stone planted thence
north 910 rods thence east 6036 rods thence in a southerly
direction 1545 rods to the place of beginning containing 3

acres more or less

Third Tract

Situated in the Township of Washington County of Belmont and
State of Ohio and known as and being a part of the east half of
the southeast quarter of Section 26 Township 5 Range 4 and
beginning for the same at a point in the section line between
Section 26 and Section 20 6181 rods south of the northeast
corner of said half quarter section and running thence north
with said section line 2181 rods to a point in said line 40 rods
south of said northeast quarter corner thence west 1455 rods
thence in a straight line 2622 rods to the place of beginning
containing I acre more or less

PARCEL NO 52 63 WAYNE TOWNSHIP

Known as and being all that part of the southeast quarter of the
northwest quarter of Section 2 Township 6 Range 5 which lies
east of the middle of Piney Creek containing Ten 10 Acres
more or less

PARCEL NO 53 64 WAYNE TOWNSHIP

Being the north half of the northwest quarter of Section two 2
Township six 6 Range five 5 containing seventynine and
onehalf 7931 acres more or less
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PARCEL NO 54 65 WAYNE TOWNSHIP

First Tract

Being the east half of the northeast quarter of Section Three3 Township six 6 Range five 5 excepting therefrom Ten
10 acres in the northwest corner of said half quarter
described as follows Beginning at the northwest corner of said
half quarter running thence east with the north boundary line of
said half quarter forty 40 poles thence southwest in a
straight line to the exact center of the said northeast quarter
of said Section 3 thence north with the west boundary line of
said half quarter eighty 80 poles to the place of beginning

Also excepting a tract in the southeast corner of said half
quarter containing about Three 3 acres and Three 3 rods
described as follows Beginning at the southeast corner of said
half quarter running thence north with the east boundary of said
half quarter thirtytwo 32 poles to a stone marked D thence
southwesterly twenty 20 poles to a corner marked E thence
south twentyfour 24 poles to a stone in the south boundary of
said half quarter marked F thence east with said boundary
twenty 20 poles to the beginning

Also excepting a tract in the northeast corner of said half
quarter containing about One 1 acre and being the same
premises described in the deed of Charles Wheeler and wife to
Milton Danford dated February 14 1853 and recorded in Volume
37 at page 25 of the Records of Deeds of Belmont County Ohio

Leaving in the premises hereinbefore conveyed Sixtyfive 65
acres more or less but subject to all legal highways

Second Tract

Being all that part of the southeast quarter of the northwest
quarter of Section Two 2 Township Six 6 Range Five 5
which lies west of the middle of Pina Creek containing Thirty30 Acres more or less

And containing in both of said tracts Ninetyfive 95 Acres be
the same more or less

PARCEL NO 55 66 WASHINGTON TOWNSHIP

First Tract 2 1 1 1 1

Known as and being a part of Section 20 Township 5 Range 4 and
commencing for the same at the southeast corner of the northeast
quarter of the southwest quarter of said Section 20 running
thence north 2406 poles to the northeast corner of the northwest
quarter of said section thence with the north boundary of said
section west 61 poles thence south 105 poles thence west 51
poles thence south 25 east 1475 poles thence east 485 poles
to the place of beginning containing one hundred and eight acres
and twentyfive poles more or less EXCEPTING therefrom the
followng described premises towit Situated in the Township
of Washington County of Belmont and State of Ohio and
commencing for the same at the northeast corner of the northwest
quarter of Section 20 thence with the north boundary of said
section west 61 poles thence south 2098 poles thence east 61
poles thence north 2098 poles to the place of beginning
containingeight acres more or less

Second Tract 2 13 It 8

A part of Section 20 Township 5 Range 4 beginning for the same
at the northwest corner of said Section thence south 23 east
116 rods to a stone thence east 49 rods to a stone thence north
105 rods to a stone thence west 99 rods to a stone the place of
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beginning containing fortyeight acres and ninetynine perchesmore or less EXCEPTING therefrom the following described
premises towit Situated in the Township of Washington Countyof Belmont and State of Ohio beginning for the same at the
northwest corner of Section 20 Township 5 Range 4 thence south23 degrees east 2291 rods thence east 8984 rods thence north2098 rods thence west 99 rods to the place of beginning
containing 1238 acres more or less

PARCEL NO 56 • WAYNE TOWNSHIP

Known as and being the southwest quarter of the northwest quarter
of Section Two 2 Township Six 6 and Range Five 5
containing Forty 40 Acres more or less

EXCEPTING therefrom the following described real estate
Beginning for said exception at the southwest corner of the
northwest quarter of said Section 2 at a stone marked letterJ thence running east 45 rods to a run thence up the run in
a northwest direction 45 rods Part of description omitted see
Parcel 27 34 Sixth Tract supra recorded in Volume 141 Page260 Tract Six which omission is not in deed from Thomas

McGilton and wife to Peter M Hitchcock and William D Rees to
the place of beginning containing 4_ acres more or less and
containing after said exception 355 acres more or less

PARCEL NO 57 68 AND 69 WASHINGTON TOWNSHIP

THIS PARCEL IS INTENTIONALLY LEFT BLANK

PARCEL NO 58 71 WAYNE TOWNSHIP

First Tract 2 3° 2

Beginning for the same at the southwest corner of Section One
Township Six and Range five thence north with the section line
72 perches to a stone witness a white oak 15 inches south 45
degrees east 9 links also white oak 16 inches south 89 degreeeswest 6 links thence south 49 degrees east 50 perches to a stone
corner established by Charles DeHass surveyor for one Solomon
Moore in 1845 thence east parallel with the section line 15961
perches toa stone thence south 4020 perches to a post in the
section line thence west with the section line 19818 perches to
the place of beginning containing Fiftyfour acres more or
less fortyfour acres thereof being in the south part of the
southwest quarter of said section one and ten acres thereof being
in the southwest corner of the southeast quarter of said section

PARCEL NO 59 74 WASHINGTON TOWNSHIP

THIS PARCEL LEFT INTENTIONALLY BLANK 1

PARCEL NO 60 77 WAYNE TOWNSHIP

First Tract and Second Tract

FIRST AND SECOND TRACTS LEFT INTENTIONALLY BLANK

Third Tract

Situated in the Township of Wayne County of Belmont and State of
Ohio and being a part of the southeast quarter of the northwest
quarter of Section 9 Township 6 Range 5 beginning for the same
at the northwest corner of the southeast quarter of northwest
quarter of said section Running thence south 855 degrees east
166 feet to a ravine thence south 1434 degrees west 473 feet
to a point in the middle of the public road thence with said
road south 67 degrees west 78 feet thence leaving said road
running north 411 degrees east 5098 feet to the place of
beginning containing 1k acres more or less
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district of lands formerly for sale at Marietta Ohio containing
20 acres more or less and being the same lands conveyed byMartha Kirkbride to Ebenezer Taylor by deed dated July 1 1849
and recorded in Volume 33 at page 444

Fourth Tract

Being a part of the southwest quarter of the southeast quarter of
Section 32 Township 5 Range 4 together with a part of the
northwest quarter of the northeast quarter of Section 31
Township 5 Range 4 beginning for the same at the northwest
corner of said southwest quarter of the southeast quarter of
Section 32 thence east with the north boundary of said quarter
42 poles to a corner on the east side of a small run thence down
said run to its junction with a larger run and to a large sand
rock in a small drain near the top of the first bank on the south
side of said larger run thence on a straight to a White Oak tree
on the east and west line dividing in the center the said
northwest quarter of the northeast quarter of Section 31 thence
west with said center line 68 poles to a corner on the west
boundary of said last mentioned quarter of quarter thence north
120 poles to the place of beginning containing 40 acres more or
less

PARCEL NO 62 82 WAYNE TOWNSHIP

PARCELS NO 62 THROUGH 71 LEFT INTENTIONALLY BLANK

Said tracts of coal hereinabove described under the headingsPARCEL NO 1 to PARCEL NO 71 inclusive being the same
tracts of coal respectively described under the headings PARCELNO 1 to PARCEL NO 71 inclusive in the deed from The
Cleveland Trust Company Trustee under the Last Will and
Testament of William D Rees deceased to S H Robbins dated
July 1st 1918 recorded in volume 218 Page 2 et seq of the
Deed Records of Belmont County Ohio which tracts of coal are
respectively referred to under the headings PARCEL NO 1 to
PARCEL NO 71 inclusive in said deed from The Cleveland Trust
Company Trustee to S H Robbins as having been conveyed to
Peter M Hitchcock and William D Rees from the various grantors
therein respectively named by the various deeds therein
respectively specified by date and by volume and page of record
to which deed from The Cleveland Trust Company Trustee to S H
Robbins and to each of which deeds from various grantors to
Peter M Hitchcock and William D Rees therein mentionedreference is hereby made

Together with all easements options rights and privileges
described in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1st 1918 under
said headings PARCEL NO 1 to PARCEL NO 71 inclusive
thereof which easements options rights and privileges are
therein defined as being those described in the respective deeds
from the various grantors to Peter M Hitchcock and William D
Rees above referred to and as being contained in said various
deeds in form and language as follows

Together with the free and uninterrupted rights of way into
upon and under said described land at such points and in such
manner as may be useful for the purpose of digging draining and
ventilating and mining and removing said coal together with the
privilege of mining and removing through said described premisesother coal belonging to said Grantees their heirs and assigns
or which may hereafter be acquired together with the right and
privilege to make drains on the surface and air holes and
change the same as the convenience of mining may require
together with all mining privileges on said surface or under it
necessary for the removal of all of the Pittsburgh Vein
underlying the same and neighboring properties now owned or
hereafter acquired by said Grantees their heirs and assigns and
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said Grantees their heirs and assigns shall in no wise be
liable for damages for failure to support the overlying surface
or for the sinking or falling in of said surface or for
destroying any spring or well of water or for diverting any
water flow or natural stream by reason of the removal of said
coal or the exercise of any of the above mining privileges

It is expressly understood and agreed that the enumeration
herein is in enlargement and not in restriction of the incidental
rights accruing to said Grantees by virtue of the within grant
of coal and mining privileges

And together with the right to use and occupy such amount of
surface of the above described land as may in the opinion of said
Grantees their heirs and assigns from time to time be useful
for the purpose of mining said coal or exercising any rights
incidental thereto or that may be useful for the deposit of gob
or refuse from said mines or for carrying on the coal business
and for the erection of buildings and machinery and tenant
houses and all other buildings needful or useful to carry on the
coal business or for the construction thereon of tracks shafts
mine openings and other structures and for the operation of
railroads and the said Grantors do for themselves and their
heirs executors administrators and assigns covenant and agree
that Grantors will upon demand and payment of at the rate not
exceeding One Hundred Dollars per acre by the Grantees their
heirs and assigns execute and deliver unto said Grantees their
heirs and assigns a good and sufficient deed of General
Warranty and furnish therewith a complete Abstract of Title
showing said lands to be free and clear of liens and
encumbrances conveying in fee simple clear of liens and
encumbrances such amount of the above described land as Grantees
in their opinion may require for the purposes herein next above
set forth And said Grantees agree to purchase the same at not
exceeding said above stipulated price per acre

The Grantors reserve the rights to bore or dig through said vein
of coal for oil or gas but such boring or digging shall not
interfere with the mining or removal of said coal

It being expressly understood and agreed that the words Grantor
or Grantors as used in the foregoing grant of rights and
options refer to the Grantors of Peter M Hitchcock and WilliamD Rees and not to The Cleveland Trust Company Trustee as
Grantor in said deed to S H Robbins or to said S H Robbins
as Grantor in former deed and that in the execution and delivery
of the former deed said S H Robbins did assign and make over
to The Cleveland Trust Company as Grantee therein only the
interest which said S H Robbins had in such rights and options

PARCEL NO 72 2 WASHINGTON TOWNSHIP

Known as and being the northwest quarter of the northwest quarter
of Section twentysix 26 and the northeast quarter of the
northeast quarter of Section thirtytwo 32 in Township Five5 of Range four 4 in the district of Marietta and State of
Ohio containing eighty acres more or less

Being the same tract of coal described under the heading PARCEL
NO 72 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1918 recorded in Vol 218 Page 2 et
seq of the Deed Records of Belmont County Ohio and being
therein referred to as having been conveyed by Elizabeth Myers
unmarried to Peter M Hitchcock and William D Rees by deed
dated April 9 1903 and recorded in Vol 145 Page 201 of the
Deed Records of Belmont County Ohio to which deeds reference is
hereby made

TOGETHER with all easements options rights and privileges
described in and granted by said deed from The Cleveland Trust
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Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 72 thereof and under subsequentclauses thereof as to rights and options which easements
options rights and privileges are herein referred to as being
contained in said abovementioned deed from Elizabeth Myers to
said Hitchcock and Rees as followss

Together with the free and uninterrupted rights of way into
upon and under said described land at such points and in such
manner as may be useful for the purpose of digging draining and
ventilating and mining and removing said coal together with the
privilege of mining and removing through said seam of coal under
said premises other coal belonging to said grantees their heirs
and assigns or which may be hereafteracquired together with
the right and privilege to make drains on the surface and air
holes and change the same as the convenience of mining mayrequire together with all the mining privileges on said surface
or under it necessary for the removal of all of said seam of coal
underlying said premises and for the removal of coal underlying
neighboring properties now owned or hereafter acquired by said
grantees their heirs and assigns through said seam of coal
under said premises

And the said grantees their heirs and assigns shall in no wise
be liable for damages for failure to support the overlying
surface or for the sinking or falling in of said surface or for
destroying any spring or well of water or for diverting anywater flow or natural stream by reason of the removal of said
coal or the exercise of any of the above mining privileges

It is expressly agreed and understood that the enumeration
herein is in enlargement and not in restriction of the incidental
rights accruing to said grantees by virtue of the within grant
of coal and mining privileges

Said grantor reserves the free right and privilege to operate
through said seam of coal for oil gas or other material lying
below said seam No 8
PARCEL NO 73 4 WASHINGTON TOWNSHIP

First Tract

The southeast quarter of the northwest quarter of Section 26
Township 5 of Range 4

Second Tract 2 3 5 g
j

The southwest quarter of the northeast quarter of Section 26
Township S Range 4

Third Tract

The northwest quarter of the southeast quarter of Section 25
Township 5 of Range 4

Containing in all of the three above described tracts 11946
acres

Being the same tracts of coal described under the heading PARCELNO 73 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in Volume 218 page2 et seq of the Deed Records of Belmont County Ohio and
being therein referred to as having been conveyed by E B
Armstrong Administrator of the estate of Jacob Perkins to PeterM Hitchcock and William D Rees by deed dated October 15 1902
and recorded in Vol 139 Page 443 of the Deed Records of Belmont
County Ohio to which deeds reference is hereby made
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The Grantor reserves the right to operate through said coal for

oil and gas
PARCEL NO 77 11 WASHINGTON TOWNSHIP

First Tract 2 15 16 W

The Northeast quarter of the northeast quarter of Section Twenty
Township Five Range Four in the District of Lands subject to
sale at Marietta Ohio containing thirtynine acres and fifty
hundredths of an acre

Second Tract 2V5i62
The northwest quarter of the northeast quarter of Section Twenty
Township Five Range Four in the District of Lands subject to
sale at Marietta Ohio containing thirtynine acres and fifty
hundredths of an acre

Third Tract 2t163
The southwest quarter of the northeast quarter of Section Twenty
Township Five Range Four in the District of Lands subject to
sale at Marietta Ohio containing thirtynine acres and fifty
hundredths of an acre The three tracts above conveyed contain
in all one hundred and eighteen acres and fifty hundredths of an
acre

Being the same tracts of coal described under the heading PARCEL
NO 77 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in Vol 218 Page 2
et seq of the Deed Records of Belmont County Ohio and being
therein referred to as having been conveyed by Isaac Perkins and
Florence 0 Perkins husband and wife to Peter M Hitchcock and
William D Rees by deed dated February 12 1903 and recorded in
Vol 143 Page 91 of the Deed Records of Belmont County Ohio to
which deeds reference is hereby made

TOGETHER with all easements options rights and privileges
described in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 77 thereof and under subsequent
clauses thereof as to rights and options which easements
options rights and privileges are therein referred to as being
contained in said abovementioned deed from Elizabeth Myers to
said Hitchcock and Rees as follows

Together with the free and uninterrupted rights of way into
upon and under said land at such points and in such manner as may
be proper for the purpose of digging draining and ventilating
and mining and removing said coal together with the right of
mining and removing through said premises other coal belonging to
said Grantees their heirs and assigns or which may be hereafter
acquired together with the right to make drains on the surface
and air holes and change the same as the convenience of mining
may require together with all mining privileges on said surface
or under it necessary for the removal of all said coal
underlying the same and neighboring properties now owned or
hereafter acquired by said Grantees their heirs and assigns and
waiving and releasing said Grantees their heirs and assigns
from all liability for damages for failure to support the

overlying surface or for sinking or falling in of such surface
or for destroying any spring or well of water or for diverting
any water flow or natural stream by reason of the removal of such
coal or the exercise of any of the above mining privileges
together with all incidental rights that shall or may accrue to
the said Grantees their heirs and assigns by virtue of the
within grant of coal and mining privileges
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It is expressly understood and agreed that the enumeration
herein is an enlargement and not a restriction of the incidental
rights accruing to said grantees by virtue of the within grant
of coal and mining privileges

And the said grantor for himself and his heirs executors
administrators and assigns covenants and agrees with said
grantees their heirs and assigns that he will upon demand and
the payment therefor by said grantees their heirs or assigns at
the rate of One Hundred Dollars per acre convey by good and
sufficient deed of general warranty in fee simple to said
grantees their heirs or assigns such amount of said above
described surface as may in the opinion of said grantees their
heirs or assigns from time to time be useful for the purpose of
mining said coal or for exercising any right incidental thereto
or that may be useful for the deposit of gob or refuse from said
mines or for carrying on the coal business or for the erection
of the necessary buildings and machinery and tenement houses and
all other buildings necessary to carry on the coal business or
for the construction thereon of tracks shafts mine openings and
necessary structures and for the operation of railroads

Said Grantor reserves the right to operate through said seam of
coal for oil gas or other minerals

PARCEL NO 79 15 WASHINGTON TOWNSHIP Z 3 E
i 5

Being the northwest quarter of Section Fourteen 14 Township
Five 5 and Range four 4 and the northwest quarter of the
Southwest quarter of Section Fourteen 14 Township Five 5
Range Four 4 and the southeast quarter of the northeast
quarter of Section Twenty 20 Township Five 5 Range Four4 and the northeast quarter of the southeast quarter of
Section Twenty 20 Township Five 5 Range Four 4
containing in all two hundred and eighty 280 acres more or
less

Being the same tract of coal described under the heading PARCEL
NO 79 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in Vol 218 Page 2
et seq of the Deed Records of Belmont County Ohio and being
therein referred to as having been conveyed by John McGary and
David McGary both unmarried to Peter M Hitchcock and WilliamD Rees by deed dated February 13 1903 and recorded in Vol
143 Page 70 of the Deed Records of Belmont County Ohio to
which deeds reference is hereby made

TOGETHER with all easements options rights and privileges
described in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 79 thereof and under subsequent
clauses thereof as to rights and options which easements
options rights and privileges are therein referred to as being
contained in said abovementioned deed from John McGary and David
McGary to said Hitchcock and Rees as follows

Together with the free and uninterrupted rights of way into
upon and under said described land at such points and in such
manner as may be useful for the purpose of digging draining and
ventilating and mining and removing said coal together with the
privilege of mining and removing through said described premises
other coal belonging to said Grantees theirheirs and assigns
or which may be hereafter acquired together with the right and
privilege to make drains on the surface and air holes and change
the same as the convenience of mining may require together with
all the mining privileges on said surface or under it necessary
for the removal of all the Pittsburgh vein underlying the same
and neighboring properties now owned or hereafter acquired by
said Grantees their heirs and assigns and said Grantees their
heirs and assigns shall in no wise be liable for damages for
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failure to support the overlying surface or for the sinking or
falling in of said surface or for destroying any spring or well
of water or for diverting any water flow or natural stream by
reason of the removal of said coal or the exercise of any of the
above mining privileges

It is expressly understood and agreed that the enumeration
herein is in enlargement and not in restriction of the incidental
rights accruing to said Grantees by virtue of the within grant
of coal and mining privileges

And said grantors for themselves and their heirs executors
administrators and assigns covenant and agree with said
grantees their heirs and assigns that they will upon demand and
the payment therefor by said grantees their heirs or assigns at
the rate of not exceeding One hundred dollars per acre convey by
good and sufficient deed of general warranty in fee simple to
said grantees their heirs or assigns such amount of said above
described surface as may in the opinion of said grantees their
heirs or assigns from time to time be useful for the purpose of
mining said coal or for exercising any right incidental thereto
or that may be useful for the deposit of gob or refuse from said
mines or for carrying on the coal business or for the erection
of necessary buildings and machinery and tenement houses and all
other buildings necessary to carry on the coal business or for
the construction thereon of tracks shafts mine openings and
necessary structures and for the operation of railroads

Said grantors reserve the right to operate through said seam of
coal for oil gas coal and all minerals and to reasonable
compensation for any damage done to growing crops on said lands
by said grantees their agents heirs or assigns

PARCEL NO 80 55 WASHINGTON TOWNSHIP

Beinga part of the northeast quarter of Section 25 Township 5
Range 4 beginning for the same at a stone marked A the
northeast corner of said Section 25 running thence with the
eastern line of said Section 25 south 4 degrees 15 minutes west
16144 feet to a stake in a run thence north 87 degrees 15
minutes west 4732 feet thence south 36 degrees 30 minutes west
12164 feet to a point on the south line of said quarter thence
with said dine north 86 degrees 30 minutes west 291 feet to a
stone the southeast corner of Elizabeth Rileys land thence
with her line north 3 degrees east 2643 feet to a stone planted
in a wild Cherry tree on the Section line between Sections 25
and 26 on the south line of the cemetery thence with said
section line south 87 degrees 15 minutes east 14546 feet to the
place of beginning containing 6965 Acres more or less

EXCEPTING therefrom the following described real estate the same
having been conveyed by Iva Noffsinger and husband to Jane G
Gates by deed dated July 31 1883 and recorded in volume 81 at
Page 519 Records of Deeds of said County towit Being the
north part of the northeast quarter of Section 25 Township 5
Range 4 beginning 10 rods west of the northeast corner of
Section 25 at a stone in a run thence up said run following
the road making the middle of the road the line south 61
degrees west 1816 rods thence south 68 degrees west 1128 rods
to a small drain thence north 74 degrees west 2380 rods thence
south 88 degrees west 16 rods thence north 49 degrees west 988
rods to a stone at a corner of the graveyard on the section line
between Sections 25 and 26 728 feet east of the stone planted
in the wild Cherry tree the northeast corner of Iva Noffsingers
land thence with said section line east 7392 rods to the place
of beginning containing Three and onefourth 34 acres more or
less

Being the same tract of coal described under the heading PARCEL
NO 80 in the deed from The Cleveland Trust Company Trustee to
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The Grantors reserve the right to operate through said coal for
oil and gas and all other minerals

PARCEL NO 85 72 WASHINGTON TOWNSHIP

First Tract

The West half of the northwest quarter of Section Nineteen 19
Township Five 5 Range Four 4 containing eighty acres three
roods and twentynine perches

Second Tract 2 1 °J 115

The Southwest quarter of the southwest quarter of Section Twenty20 Township Five 5 Range Four 4 containing forty acres
and twentyfour perches

Third Tract 211 VIb

The southeast quarter of the southwest quarter of Section Twenty20 Township Five 5 Range Four 4 containing forty acresand twentytwo perches

Being the same tracts of coal described under the heading PARCELNO 85 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in vol 218 Page 2et seq of the Deed Records of Belmont County Ohio and being
therein referred to as having been conveyed by Thomas J Pugh and
Susanna Pugh husband and wife to Peter M Hitchcock and WilliamD Rees by deed dated June 17 1904 and recorded in vol 149
Page 316 of the Deed Records of Belmont County Ohio to which
deeds reference is hereby made

TOGETHER with all easements options rights and privilegesdescribed in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 85 thereof and under subsequentclauses thereof as to rights and options which easementsoptions rights and privileges are therein referred to as beingcontained in said above mentioned deed from Thomas J Pugh andSusanna Pugh to said Hitchcock and Rees as follows

Together with the free and uninterrupted rights of way into
upon and under said land at such points and in such manner as maybe proper for the purpose of digging draining and ventilatingand mining and removing said coal together with the right of
mining and removing through said premises other coal belonging to
said grantees their heirs and assigns or which may be hereafter
acquired together with the right to make drains on the surfaceand air holes and change the same as the convenience of mining
may require together with all mining privileges on said surfaceor under it necessary for the removal of all said coal
underlying the same and neighboring properties now owned orhereafter acquired by said grantees their heirs and assigns and
hereby waiving and releasing said grantees their heirs and
assigns from all liabilities for damages for failure to suportthe overlying surface or for sinking or falling in of such
surface or for destroying any spring or well of water or for
diverting any water flow or natural stream by reason of the
removal of such coal or the exercise of any of the above mining
privileges together with all incidental rights that shall or mayaccrue to the said grantees their heirs and assigns by virtue
of this grant of coal and mining privileges

The grantors shall upon the payment by the grantees their heirsand assigns at the rate of one hundred dollars per acre
therefor convey to the said grantees their heirs and assigns
such amount of said above described surface as may in the
opinion of the said grantees their heirs and assigns be useful
for the purpose of mining said coal or exercising any right
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incidental thereto or that may be useful for the deposit of gobor refuse from said mines or for carrying on the coal business
or for the erection of necessary buildings and machinery and
tenant houses and all other buildings necessary to carry on the
coal business or for the construction thereon of tracks shafts
mine openings and necessary structures and for the operation of
railroads provided however that no surface shall be
appropriated or sold within the distance of five hundred 500
feet from any building on said lands

The grantors do hereby reserve for themselves and their heirs
and assigns the right to operate through said coal for oil and
gas and other minerals

PARCEL NO 86 173 WASHINGTON TOWNSHIP

The undivided onesixth interest in the following premises

First Tract 2^ 3^ d 11

The northwest quarter of the northeast quarter of Section 26
Township 5 of Range 4 EXCEPTING therefrom 10 acres heretofore
conveyed by Gratigny Stukey and wife to John Wright bounded and
described as follows Beginning at the southeast corner of the
said quarter quarter thence north 40 rods to a stone thence
west 40 rods to a stone thence south 40 rods to a stone thence
east 40 rods to the place of beginning containing in said
exception 10 acres and leaving in said first tract after said
exception thirty acres more or less

Second Tract

The south half of the southeast quarter of Section 27 Township5 of Range 4 containing 79 acres more or less

Third Tract

Being 14 acres more or less situated on the south side of the
north half of southeast quarter of Section 27 beginning at the
northeast corner of south half of said quarter on the section
line thence north 91 rods thence west 20 rods to the mouth of
a small run thence up said run following its meanderings to its
source to a sugar tree thence west to the west boundary line of
said quarter section thence south 144 rods to the middle of
said boundary line thence east through the middle of said
quarter section to the place of beginning and containing in all
the three above described tracts 123 acres more or less

Being the same tracts of coal described under the heading PARCELNO 86 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in Vol 218 Page 2
et seq of the Deed Records of Belmont County Ohio and being
therein referred to as having been conveyed by Mary Stukey
unmarried to Peter M Hitchcock and William D Rees by deed
dated August 19 1903 and recorded in Vol 147 Page 226 of the
Deed Records of Belmont County Ohio to which deeds reference is
herey made

TOGETHER with all easements options rights and privileges
described in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 86 thereof and under subsequent
clauses thereof as to rights and options which easements
options rights and privileges are therein referred to as being
contained in said abovementioned deed from Mary Stukey to said
Hitchcock and Rees as follows

Together with the free and uninterrupted rights of way into
upon and under said described land at such points and in such
manner as may be useful for the purpose of digging draining and
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ventilating and mining and removing said coal together with the
privilege of mining and removing through said described premises
other coal belonging to said Grantees their heirs and assigns
or which may be hereafter acquired together with the right and
privilege to make drains on the surface and air holes and
change the same as the convenience of mining may require
together with all mining privileges on said surface or under it
necessary for the removal of all the Pittsburgh vein underlying
the same and neighboring properties now owned or hereafter
acquired by said Grantee their heirs and assigns and said
Grantees their heirs and assigns shall in no wise be liable for
damages for failure to support the overlying surface or for the
sinking or falling in of said surface or for destroying any
spring or well of water or for diverting any water flow or
natural stream by reason of the removal of said coal or the
exercise of any of the above mining privileges

It is expressly understood and agreed that the enumeration
herein is in enlargement and not in restriction of the incidental
rights accruing to said Grantees by virtue of the within grant
of coal and mining privileges

And together with the right to use and occupy such amount of
surface of the above described land as may in the opinion of said
Grantees their heirs and assigns from time to time be useful
for the purpose of mining said coal or exercising any rights
incidental thereto or that may be useful for the deposit of gob
or refuse from said mines or for carrying on the coal business
and for the erection of buildings and machinery and tenant
houses and all other buildings needful or useful to carry on the
coal business or for the construction thereon of tracks shafts
mine openings and other structures and for the operation of
railroads and the said Grantor does for herself and her heirs
executors administrators and assigns covenant and agree that
Grantor will upon demand and payment of at the rate not
exceeding One Hundred Dollars per acre by the Grantees their
heirs and assigns execute and deliver unto said Grantees their
heirs and assigns a good and sufficient deed of general
warranty and furnish therewith a complete abstract of title
showing said lands to be free and clear of liens and
incumbrances conveying in fee simple clear of liens and
incumbrances such amount of the above described land as Grantees
in their opinion may require for the purposes herein next above
set forth And the said Grantees agree to purchase the same at
not exceeding said above stipulated price per acre
The Grantor reserves the right to bore or dig through said vein
of coal for oil or gas but such boring or digging shall not
interfere with the mining or removal of said coal
PARCEL NO 87 273 WASHINGTON TOWNSHIP

The undivided fivesixths interest in the following described
premises

First Tract Z13 ° nj
The northwest quarter of the northeast quarter of Section 26
Township 5 of Range 4 EXCEPTING therefrom ten acres heretofore
conveyed by Gratigny Stukey and wife to John Wright bounded and
described as follows beginning at the southeast corner of the
said quarter quarter thence north 40 rods to a stone thence
west 40 rods to a stone thence south 40 rods to a stone thence
east 40 rods to the place of beginning containing in said
exception Ten Acres and leaving in said first tract Thirty
Acres more or less
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The south half of the southeast quarter of Section 27 Township5 of Range 4 containing Seventynine Acres more or less

Third Tract IS 1 19

Being 14 acres more or less situated on the south side of the
north half of southeast quarter of Section 27 beginning at thenortheast corner of south half of said quarter on the section
line thence north 84 rods thence west 20 rods to the mouth of
a small run thence up said run following its meanderings to its
source to a sugar tree thence west to the west boundary line of
said quarter section thence south 144 rods to the middle of
said boundary line thence east through the middle of said
quarter section to the place of beginning containing in the
three above described tracts 123 acres more or less

Being the same tracts of coal described under the heading PARCELNO 87 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in Vol 218 Page 2et seq of the Deed Records of Belmont County Ohio and beingtherein referred to as having been conveyed by Winfield MooreAdministrator of the Estate of Gratigny Stukey to Peter MHitchcock and William D Rees by deed dated August 21 1903 and
recorded in Vol 147 Page 231 of the Deed Records of Belmont
County Ohio to which deeds reference is hereby made

TOGETHER with all easements options rights and privilegesdescribed in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 87 thereof and under subsequentclauses thereof as to rights and options which easementsoptions rights and privileges are therein referred to as beingcontained in said above mentioned deed from Winfield MooreAdministrator to said Hitchcock and Rees as follows

Together with the free and uninterrupted rights of way intoupon and under said lands at such points and in such manner as
may be proper for the purpose of digging draining and
ventilating and mining and removing said coal together with the
right of mining and removing through said premises other coal
belonging to said grantees their heirs and assigns or which maybe hereafter acquired together with the right to make drains onthe surface and air holes and change the same as convenience of
mining may require together with all mining privileges on said
surface or under it necessary for the removal of all of saidcoal underlying the same and neighboring properties now owned orhereafter acquired by said grantees their heirs and assigns and
waiving and releasing said grantees their heirs and assigns fromall liability for damages for failure to support the overlyingsurface or for sinking or for falling in of said surface or for
destroying any spring or well of water or for diverting anywater flow or natural stream by reason of the removal of suchcoal or the exercise of any of the above mining privileges
together with all incidental rights that shall or may accrue to
the said grainees their heirs and assigns by virtue of the said
grant of coal and mining privileges

PARCEL NO 88 761 WASHINGTON TOWNSHIP

First Tract 0O
Being a part of the northeast quarter of the northeast quarter of
Section Twentysix 26 of Township Five 5 of Range Four 4in the District of Lands formerly subject to sale at Marietta
Ohio beginning for the same at a stone at the northwest cornerof said quarter quarter thence east two rods thence south 32
degrees east 271 rods to a stone thence south 45 degrees west 25
rods to a stone thence north 40 rods to the place of beginning
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containing two 2 acres and thirtythree 33 poles be the samemore or less

Second Tract 2 l 3 I I
Being a part of the northwest quarter of the northeast quarter of
Section Twentysix 26 in Township Five 5 of Range Four 4 in
the District of Lands formerly subject to sale at Marietta Ohio
beginning for the same at the southeast corner of said quarter
quarter thence north forty 40 rods to a stone thence west
forty 40 rods to a stone thence south forty 40 rods to a
stone thence east forty 40 rods to the place of beginning
containing ten acres more or less

Being the same tracts of coal described under the heading PARCELNO 88 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in Vol 218 Page 2
et seq of the Deed Records of Belmont County Ohio and being
therein referred to as having been conveyed by Ada W Crooks and
George W Crooks her husband to Peter M Hitchcock and WilliamD Rees by deed dated July 22 1903 and recorded in Vol 147
Page 228 of the Deed Records of Belmont County Ohio to which
deeds reference is hereby made

TOGETHER with all easements options rights and privilegesdescribed in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 88 thereof and under subsequent
clauses thereof as to rights and options which easements
options rights and privileges are therein referred to as beingcontained in said abovementioned deed from Ada W Crooks and
George W Crooks to said Hitchcock and Rees as follows

Together with the free and uninterrupted rights of way into
upon and under said land at such points and in such manner as maybe proper for the purpose of digging draining and ventilating
and mining and removing said coal together with the right of
mining and removing through said premises other coal belonging to
said Grantees their heirs and assigns or which may be hereafter
acquired together with the right to make drains on the surface
and air holes and change the same as the convenience of mining
may require together with all mining privileges on said surface
or under it necessary for the removal of all said coal
underlying` the same and neighboring properties now owned or
hereafter acquired by said Grantees their heirs and assigns and
waiving and releasing said Grantees their heirs and assigns
from all liability for damages for failure to support the
overlying surface or for sinking or falling in of such surfaceor for destroying any spring or well of water or for diverting
any water flow or natural stream by reason of the removal of such
coal or the exercise of any of the above mining privileges
together with all incidental rights that shall or may accrue to
the said Grantees their heirs and assigns by virtue of the
within grant of coal and mining privileges

And the said Grantors do for themselves and their heirs
executors administrators aii assigns covenant and agree that
Grantors will upon demand and payment of at the rate of One
Hundred Dollars per acre by the Grantees their heirs and
assigns convey in fee simple unto the said Grantees their heirs
and assigns such amount of said above described surface as mayin the opinion of said Grantees their heirs and assigns from
time to time be useful for the purpose of mining said coal or
exercising any right incidental thereto or that may be useful
for the deposit of gob or refuse from said mines or for carrying
on the coal business or for the erection of necessary buildings
and machinery and tenant houses and all other buildings
necessary to carry on the coal business or for the construction
thereon of tracks shafts mine openings and necessary
structures and for the operation of railroads
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And the said Grantees do for themselves their heirs and
assigns agree to pay for such real estate as may be used for the
purpose herein next above set forth at the rate of $100 peracre

The Grantors reserve the right to operate through said coal for
oil gas and other minerals

PARCEL NO 89 7§ WASHINGTON TOWNSHIP

Known as and being the northeast quarter and the north half of
the southeast quarter of the southwest quarter of SectionTwentysix26 Township Five 5 Range Four 4 in the Marietta
District of Lands together with a part of the west half of the
aforesaid southwest quarter of Section Twentysix beginning for
the same at the southwest corner of said quarter section running
east 4 perches and 4 links to a post in the east bank of
Crabapple Creek thence north 2 degrees east 61 perches to a
post thence north 34 degrees east 21 perches to a post thence
north 385 degrees east 7 perches and three links to a post
thence east 58 perches to a post at the east side of said half
quarter thence north to the northeast corner of said half
quarter thence west to the section line at the quarter stake
thence south to the place of beginning which will include the
west side and the north end of said half quarter containing in
all ninetynine acres

Also the northeast quarter of the northwest quarter and the
northwest quarter of the northeast quarter of Section thirtytwo
32 and the southwest quarter of the southeast quarter of
Section thirtythree 33 Township Five 5 Range four 4
Belmont County Ohio containing one hundred and twenty acres

Containing in all two hundred and nineteen 219 acres more or
less and being the same premises of which Samuel Danford died
seized

Being the same tracts of coal described under the heading PARCELNO 89 in the deed from The Cleveland Trust Company Trustee toS H Robbins dated July 1 1918 recorded in Volume 218 Page2 et seq of the Deed Records of Belmont County Ohio and
being therein referred to as having been conveyed by Dewitt
Danford et al to Peter M Hitchcock and William D Rees by
deed dated April 9 1903 and recorded in Vol 145 Page 199 of
the Deed Records of Belmont County Ohio to which deeds
reference is hereby made

TOGETHER with all easements options rights and privileges
described in and granted by said deed from The Cleveland Trust
Company Trustee to S H Robbins dated July 1 1918 under
said heading PARCEL NO 89 thereof and under subsequent
clauses thereof as to rights and options which easements
options rights and privileges are therein referred to as being
contained in said abovementioned deed from Dewitt Danford et
al to said Hitchcock and Rees as follows

Together with the free and uninterrupted rights of way into
upon and under said described land at such points and in such
manner as may be useful for the purpose of digging draining and
ventilating and mining and removing said coal together with the
privilege of mining and removing through said seam of coal under
said described premises other coal belonging to said grantees
their heirs and assigns or which may be hereafter acquired
together with the right and privilege to make drains on the
surface and air holes and change the same as the convenience of
mining may require together with all the mining privileges on
said surface or under it necessary for the removal of all of said
seam of coal underlying said premises and for the removal of coal
underlying neighboring properties now owned or hereafter acquired
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BLOCK II

Parcel 1 Situated in the Township of Washington County of
Belmont and State of Ohio and known as a part of Section No
Twentysix 26 Township Five 5 Range Four 4 bounded and
described as follows

Beginning for the same at the northeast corner of the southwest
quarter of the northwest quarter thence with east boundary line
of said quarter quarter to the southeast corner of said quarter
quarter thence west with the south boundary line of said quarter
quarter to the center of Crabapple Creek thence down said Creek
with the meanders thereof and in the middle thereof to the north
boundary of said quarter quarter thence east with the north line
of said quarter quarter to the place of beginning Containing
twentysix 26 acres be the same more or less but subject to
all legal highways

But subject to the right of way of the Ohio River and Western
Railroad formerly the Bellaire and Southwestern and also to an
outstanding oil lease if any now exists given to Bush and
Russell the grantor reserving all rentals which may accrue under
said lease

Being the same premises described in the deed from The Cleveland
Trust Company Trustee under the Last Will and Testament of
William D Rees deceased to S H Robbins dated July 1st
1918 and recorded in Volume 215 Page 593 of the Deed Records
of Belmont County Ohio

Together with the mining rights and privileges reserved to The
Youghiogheny and Ohio Coal Company its successors and assigns
in Volume 645 Page 329 of the Belmont County Deed Records

Parcel 2 Situated in the Township of Washington County of
Belmont and State of Ohio and described as follows

I
Z131gOFirst Tract Being the southwest quarter of Section Fifteen 15

in Township Five 5 of Range Four 4 Marietta District

Being part of the tract of land described in the deed from
Washington E Lindsey at al to S H Robbins dated 1921 and
recorded April 11 1921 in Volume 231 page 524 of the Deed
Records of Belmont County Ohio and in the deed from A J
Lindsey at al to S H Robbins dated 1921 and recorded April
11 1921 in Volume 231 page 526 of the Deed Records of said
County also described in the deed from John A Lindsey at al

1
to S H Robbins dated 1921 and recorded April 11 1921 in
Volume 231 page 527 of the Deed Records of said County and in
the deed from David V Lindsey and wife to S H Robbins dated
March 25 1921 and recorded in Volume 231 page 528 of the Deed
Records of said County

The properties and rights herein described as comprising BlockNo II are the same properties and rights described in the deed
from S H Robbins to The Cleveland Trust Company dated
September 23 1925 and recordtJ in volume 255 Page 601 of
Belmont County Ohio Deed Records

Together with all necessary or convenient rightsofway under the
surface of said lands for the purposes of approaching mining
removing and transporting said coal thereunder and therefrom and
other coal now owned or hereafter acquired by said Grantor its
successors
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and assigns and at the pleasure to place maintain remove orreplace under the surface all fixtures structures manchineryand appliances deemed necessary or convenient to the operation ofmines and to do all things required to ventilate and drain theworkings and also the right to mine and remove all of said coalwith or without leaving support to the surface of said lands theGrantees hereby waiving all damages whatsoever for any injury tothe surface or to water courses or roads or ways by reason ofsaid mining and remove draining and ventilating of said coal
Prior Deed Reference to mining rights Volume 647 Page 155Belmont County Deed Records

BLOCK III

Parcel 1 All the Pittsburgh or Number Eight 8 Seam of coalunderlying the following described tracts of land all situatedin the Township of Washington County of Belmont and State ofOhio and in Township Five 5 and Range Four 4
First Tract Known as and being the South onehalf of theNortheast Quarter of Section thirtytwo 32 and a part of theNorthwest Quarter of Section twentysix 26 BEGINNING for thesame at the Southwest corner of said Quarter Section 32 thenceSouth 84 degrees 32 minutes 20 seconds East 33111 feet to apoint in Crab Apple Creek thence by the said Creek North 17degrees 38 minutes West 2139 feet thence by the same North 18degrees 30 minutes West 486 feet thence by the same North 14degrees East 350 feet thence by the same North i degree 15minutes West 350 feet thence North 83 degrees 45 minutes 40seconds West 30524 feet thence South 5 degrees 05 minutes West13759 feet to the place of BEGINNING

CONTAINING Ninetyseven 97 acres according to survey made byMcCully Engineering Co Feb 1919

Being the same tract of coal described under the heading FirstTract in the deed from T Riley Huffman and Bertha Huffman hiswife to S H Robbins dated March 1 1919 and recorded inVolume 220 Page 169 of the Deed Records of Belmont County Ohioto which deed reference is hereby made

TOGETHER w4th all easements options rights and privilegesdescribed in and granted by said deed from T Riley Huffman andwife to S H Robbins under the said heading First Tractthereof which easements options rights and privileges aretherein set forth as follows

TOGETHER with the free uninterrupted use and enjoyment of rightof way into upon and under said lands at such points and in suchmanner as may be considered proper and necessary for thea

and mining of said coal and

dvantageous and economical operation thereof and in the digging

mines and without liability thereforgand

and

hereby
ventilating

waivin
the

g any orall damages that might or could arise therefrom by reason of suchdigging mining draining and ventilating and carrying away ofall of said coal or the manufacture of said coal or other coalinto coke or other products together with the privilege ofcarrying or transferring and removing through the describedpremises this and other coal and mine supplies now owned orhereafter acquired by said grantee his heirs and assignsgenerally freed clear and discharged of any servitude whateverto the overlying land or anything therein or thereon reservinghowever the right to drill through said coal for oil or gas insuch manner as not to endanger the working of said mines SaidGrantee his heirs and assigns shall have all the legal rightswhich we may have to purchase at any time within twentyfive25 years from 1917 so much of said land as may be necessaryfor railroad and in mining manufacturing and marketing saidcoal at the price of $20000 per acre no land to be taken
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Containing 63809 acres more or less
VOL 707 PEGE678

The aforegoing described Tract No 9 is a part of the lands asdescribed indeed of Osman Caldwell and Marilda Caldwell hiswife and Lavina Caldwell to Henry James dated May 23 1895and recorded in Volume 109 Page 393 of Belmont County Record ofDeeds and the present Grantor gives and grants to the Granteeherein its successors and assigns the same additional rightsand privileges in this Tract No 9 and imposes on Granteeherein its successors and assigns the same restrictions thereinas were given granted and restricted in the aforesaid deed ofOsman Caldwell at al to Henry James namely

with the right to enter mine and carry away the same from underthe described tract of land

with the right of passage through and under the above describedlands by means of main entries passages or tunnels for thepurpose of transporting coal that may be mined from the lands ofother parties

but subject to all legal highways

The Grantor herein also quitclaims and grants to the Granteeherein its successors and assigns the same waiver of any andall claims for damage to the surface over this Tract No 9 andoranything contained thereon or therein caused or resulting fromthe mining andor removal of the Pittsburgh No 8 seam of coalfrom under this tract as was quitclaimed and waived in aWaiver of Surface Damages on surface of which this saidsurface over this Tract No 9 is a part owned by Edwin AllenCaldwell and Annabel Caldwell his wife to The Cambria Land
Company by QuitClaim deed dated September 16 1955 and recordedin Volume 421 Page 576 of the Deed Records of Belmont CountyOhio

There is excepted however from this waiver of surface damagesa parcel of land 400 feet wide by 300 feet deep with the presentdwelling located in the center thereof and said 400 feet widthbeing parallel with the side of the house in an eastwardly andwestwardly direction and 300 feet depth being at right anglesthereto in a northerly and southerly direction

TRACT NO 10 Z J0
Designated as part of the George W Shallcross lands and situatein Section 27 Township 5 Range 4 and being a part of theSoutheast quarter of the Northeast quarter and part of the Northhalf of the Southeast quarter of said Section 27 and beginningfor the same at a white oak the Northwest corner of the
Southeast quarter of said Section 27 thence with the North lineof the said Southeast quarter of Section 27 and the line betweenthis Tract No 10 and Tract No 9 hereinbefore described South86 38 25 East 129677 feet to a point the Southwest cornerof the Southeast quarter of the Northeast quarter of said Section27 thence with the West line of sid Southeast quarter of theNortheast quarter of Section 27 and with the line between thisTract No 10 and said Tract No 9 North 3 48 30 East 76076feet to a point on the SECOND LINE OF EXCHANGE hereinbeforedescribed thence across said lands formerly owned by George WShallcross and with the SECOND LINE OF EXCHANGE south 75 0000 East 133759 feet to a point on`the East line of saidSection 27 thence leaving said SECOND LINE OF EXCHANGE andwith the said East line of Section 27 and the line between thisTract No 10 and Tract No 11 hereinafter described South 3°44 44 West 49088 feet to a point the Northeast corner of the
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Southeast quarter of said Section 27 thence still with the saidEast line of Section 27 and a line between this Tract No 10and Tract No 13 hereinafter described South 3° 44 44 West117157 feet to a point the Southeast corner of this Tract No10 thence leaving said East line of Section 27 with the southline of this Tract No 10 the following courses and distancesNorth 88° 25 00 West 31100 feet North 69° 10 00 West59000 feet South 67° 00 00 West 12000 feet North 70° 0500 West 21500 feet South 74° 25 00 West 20000 feet North87° 17 11 West 122103 feet to a point on the West line of theSoutheast quarter of said Section No 27 thence leaving saidsouth line of this Tract No 10 and with the said West line ofthe Southeast quarter of Section 27 North 3° 07 58 East27402 feet to a point and a corner of Tract No 9 hereinbeforedescribed t QrLce still with the said West line of the Southeast
quarter of Section 27 North 3° 07 58 East 80075 feet to the
place of beginning

Containing 83324 acres more or less

The aforegoing described tract is a part of Tract No 101 asdescribed in deed of Rail and River Coal Company to The CambriaCollieries Company dated March 23 1934 and recorded in Volume294 Page 164 of the Belmont County Record of Deeds and thepresent Grantor gives and grants to the Grantee herein its
successors and assigns the same additional rights and privilegesin this Tract No 10 and imposes on Grantee herein its
successors and assigns the same restrictions therein as weregiven granted and restricted in the aforesaid deed of Rail andRiver Coal Company to The Cambria Collieries Company namely

Party of second part to have the free and uninterrupted right of
way into upon and under said land at such points and in suchmanner as may be proper and necessary for the purpose of diggingmining draining and ventilating and carrying away said coal
hereby waiving all surface damages or damages of any sortarising therefrom or from the removal of all of said coaltogether with the privilege of mining and removing through saiddescribed premises other coal belonging to said party of thesecond part its successors and assigns or which may hereafter
be acquired

The grantors reserve the right to drill for oil or gas or anyother minekals

but subject to all legal highways

TAT 2m 2l l

Designated as part of the George W Shallcross lands and situate
in Section 21 Township 5 Range 4 and being a part of the
Southwest quarter of the Northwest quarter of said Section 21and beginning for the same at a point at the intersection of the
SECOND LINE OF EXCHANGE hereinbefore described and the West line
of said Southwest quarter of the Northwest quarter of Section 1which point lies South 3° 441 44 West 213601 feet from an oak
the Northwest corner of said Section 21 thence across said
lands formerly owned by George W Shallcross and with the said
SECOND LINE OF EXCHANGE South 75° 00 00 East 51876 feet to
a point on the east line of said lands formerly owned by GeorgeW Shallcross thence leaving said SECOND LINE OF EXCHANGE and
with the said east line of lands formerly owned by George W
Shallcross and the line between this Tract No 11 and Tract No
12 hereinafter described South 6° 08 55 West 38666 feet to
a post on the South line of the Southwest quarter of the
Northwest quarter of said Section 21 thence leaving said east
line of lands formerly belonging to George W Shallcross and with
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said South line of the Southwest quarter of the Northwest quarterof said Section 21 a line between this Tract No 11 and TractNo 13 hereinafter described North 86° 38 25 West 49259feet to a point on the West line of said Southwest quarter of theNorthwest quarter of Section 21 and on the east line of TractNo 10 hereinbefore described thence leaving said South lineof the Southwest quarter of the Northwest quarter of said Section21 and with the said West line of the Southwest quarter of theNorthwest quarter of Section 21 and the line between this TractNo 11 and said Tract No 10 North 3° 44 44 East 49088 feetto the place of beginning

Containing 5050 acres more or less

The aforegoing described tract is a part of Tract No 102described in deed of Rail and River Coal Company to The CambriaCollieries Company dated March 23 1934 and recorded in Volume294 Page 164 of Belmont County Record of Deeds and the presentGrantor gives and grants to the Grantee herein its successorsand assigns the same additional rights and privileges in thisTract No 11 and imposes on Grantee herein its successors andassigns the same restrictions therein as were given granted andrestricted in the aforesaid deed of the Rail and River CoalCompany to The Cambria Collieries Company namely

Party of second part to have the free and uninterrupted right ofway into upon and under said land at such points and in suchmanner as may be proper and necessary for the purpose of diggingmining draining and ventilating and carrying away said coalhereby waiving all surface damages or damages or any sortarising therefrom or from the removal of all of said coaltogether with the privilege of mining and removing through saiddescribed premises other coal belonging to said party of thesecond part its successors and assigns or which may hereafter beacquired

The grantors reserve the right to drill for oil or gas or anyother minerals

but subject to all legal highways

tTRAG NQ 12 2 2 I177
Designated as part of the Lewis G Lindsey Philip Shafer andFrank B Armstrong lands and situate in Section 21 Township 5Range 4 and ina a part of the South half of the Northwestquarter of said Section 21 and beginning for the same at a postthe Southeast corner of Tract No 11 hereinbefore describedthencq on the line between this Tract No 12 and said Tract No11 North 6° 081 55 East 38666 feet to a point on the SECONDLINE OF EXCHANGE hereinbefore described thence across landsformerly owned by Lewis G Lindsey Philip Shafer and Frank BArmstrong and with the said SECOND LINE OF EXCHANGE South 75000 00 East 202018 feet to a point on the South line of theNorthwest quarter of said Section 21 thence leaving the saidSECOND LINE OF EXCHANGE and with the South line of `he Northwestquarter of said Section 21 and the line between this Tract No12 and Tract No 13 hereinafter described North 86° 01 35West 199755 feet to the place of beginning

Containing 8859 acres more or less

The aforegoing described tract is a part of the lands asdescribed in deed of Lewis G Lindsey and Celestial Lindsey hiswife to S L Mooney dated April 22 1901 and recorded inVolume 135 Page 78 Belmont County Record of Deeds also a partof the sixth tract as described in deed of Phillip Shafer to S
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L Mooney dated April 29 1901 and recorded in Volume 129 Page
573 Belmont County Record of Deeds and also part of the lands
as described in deed of Frank B Armstrong to S L Mooney dated
April 27 1901 and recorded in Volume 131 Page 5 Belmont
County Record of Deeds and the present Grantor gives and grants
to the Grantee herein its successors and assigns the same
additional rights and privileges in this Tract No 12 and
impces on Grantee herein its successors and assigns the same
restrictions therein as were given granted and restricted in the
aforesaid deeds of Lewis G Lindsey and wife Philip Shafer and
Frank B Armstrong to S L Mooney namely

Together with the right to enter mine and carry away said coal
by means of main entries passages and tunnels and the right to
transport coal through said main entries passages and tunnels
that may be mined from the lands of other parties

Said grantor reserves the right to operate and drill for oil and
gas including the right to penetrate or drill through said coal
for said purposes the same to be done without unnecessary damage
to the mining operations of said grantee

but subject to all legal highways

The Grantor herein also quitclaims and grants to the Grantee
herein its successors and assigns the same waiver of any and
all claims for damage to the surface over this Tract No 12
andor anything contained thereon or therein caused or resulting
from the mining andor removal of the Pittsburgh No 8 seam of
coal from and under this Tract as was quitclaimed and waived in
a Waiver of Surface Damages on surface of which a part of this
surface over this Tract No 12 is a part owned by E V Lindsey
and Leota Estella Lindsey his wife to the Grantor herein by
quit claim deed dated May 23 1955 and recorded in Volume 423
Page 631 of the Deed Records of Belmont County Ohio

and as was likewise quitclaimed and waived in a Waiver of
Surface Damages on surface of which a part of this surface over
this Tract No 12 is a part owned by Mrs Addie Schaffer Poison
et al to the Grantor herein by quitclaim deed dated April 29
1955 and recorded in Volume 421 Page 54 of the Deed Records of
Belmont County Ohio

The above Waiver of Surface Damages do not include 28 acres
more or less of surface over the East end of this Tract No 12
which surface is owned by Opal Schafer Ray Stukey and Paul
Stukey

•Nom ZZI13
Designated as part of the Philip Shafer lands and situate in
Section 21 Township 5 Range 4 andbeing a part of the North
half of the Southwest quarter of said Section 21 and beginning
for the same at a stone on the West line of said Section 21
which stone lies North 2° 38 33 East 131528 feet distant from
a stone the Southwest corner of said Section 21 thence with
the West line of the Southwest quarter of said Section 21 North
3 44 44 East 13614 feet to a point a corner of Tract No
10 hereinbefore described thence still with said West line of
the Southwest quarter of Section 21 a line between this Tract
No 13 and said Tract No 10 North 3° 44 44 East 117157 feet
to a point the Northwest corner of the Southwest quarter of said
Section 21 and a corner of Tract No 11 hereinbefore described
thence leaving said West line of the Southwest quarter of
Section 21 and with the North line of the Southwest quarter of
said Section 21 and the line between this Tract No 13 and said
Tract No 11 South 86° 38 25 East 49259 feet to a post a
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common corner of said Tract No 11 and Tract No 12 hereinbefore

described thence still with said North line of the Southwest

quarter of Section 21 and the line between this Tract No 13 and
said Tract No 12 South 86° 01 35 East 199755 feet to a

point on the SECOND LINE OF EXCHANGE hereinbefore described
thence across lands formerly owned by Philip Shafer and with
the said SECOND LINE OF EXCHANGE South 75° 00 00 East 13462
feet to a point on the East line of the Southwest quarter of said

Section 21 thence leaving the said SECOND LINE OF EXCHANGE and
with the said East line of the Southwest quarter of Section 21
and the line between this Tract No 13 and Tract No 16
hereinafter described South 1° 51 58 West 127654 feet to a

stone the Southeast corner of the North half of the Southwest

quarter of said Section 21 and a corner of said Tract No 16
thence leaving said East line of the Southwest quarter of
Section 21 and with the South line of said North half of the
Southwest quarter of said Section 21 and the line between this
Tract No 13 and Tract No 14 hereinafter described North 86°

16 30 West 266400 feet to the place of beginning

Containing 79238 acres more or less

The aforegoing described Tract No 13 is a part of the fifth

tract as described in deed of Philip Shafer to S L Mooney
dated April 29 1901 and recorded in volume 129 Page 573
Belmont County Record of Deeds and the present Grantor gives and

grants to the Grantee herein its successors and assigns the

same additional rights and privileges in this Tract No 13 and

imposes on Grantee herein its successors and assigns the same
restrictions therein as were given granted and restricted in the

aforesaid deed of Philip Shafer to S L Mooney namely

Together with the right to enter mine and carry away said coal

by means of main entries passages and tunnels and the right to

transport coal through said main entries passages and tunnels
that may be mined from the lands of other parties

Said grantor reserves the right to operate and drill for oil and

gas including the right to penetrate or drill through said coal
for said purposes the same to be done without unnecessary damage
to the mining operations of said grantee

but subject to all legal highways

The Grantor herein also quitclaims and grants to the Grantee

herein its successors and assigns the same waiver of any and

all claims for damage to the surface over this Tract No 13

andor anything contained thereon or therein caused or resulting
from the mining andor removal of the Pittsburgh No 8 seam of

coal from and under this tract as was quitclaimed and waived in

a Waiver of Surface Damages on surface of which this said

surface over this Tract No 13 is a part owned by Mrs Addie

Schaffer Poison widow Mrs Bettie Schaffer Banfield and her
husband Sherman Banfield Mrs Emma Schaffer Palmer widow Miss

Lena Schaffer unmarried Mrs Della Schaffer Anderson and her

husband Joseph Anderson Mrs Leonia Schaffer Nething widow
Mrs Hilda Schaffer Workman nd her husband George Workman
heirs of Melissa Schaffer to The Cambria Land Company by quit
claim deed dated April 29 1955 and recorded in Volume 421 Page

54 of the Record of Deeds of Belmont County Ohio
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Designated as part of the Mint Pugh lands and situate in Section21 Township 5 Range 4 and being the South half of theSouthwest quarter of said Section 21 and beginning for the sameat a stone the Southwest corner of the said Southwest quarter ofSection 21 thence with the West line of said Section 21 North2° 38 33 East 131528 feet to a stone the Northwest corner ofthe South half of the Southwest quarter of said Section 21 anda corner of Tract No 13 hereinbefore described thence leavingsaid West line of Section 21 and with the North line of saidSouth half of the Southwest quarter of Section 21 and a commoncorner of said Tract No 13 Tract No 16 hereinafter describedand this Tract No 14 thence leaving said North line of theSouth half of the Southwest quarter of Section 21 and with theEast line of said South half of the Southwest quarter of Section21 South 2° 31 10 West 130409 feet to a point at theSoutheast corner of the South half of the Southwest quarter ofsaid Section 21 thence leaving said East line of the South halfof the Southwest quarter of said Section 21 and with the Southline of said Southwest quarter of Section 21 and the linebetween this Tract No 14 and Tract No 15 hereinafterdescribed North 86° 31 00 West 6053 feet to a stone thencestill with said South line of the Southwest quarter of Section21 and the line between this Tract No 14 and said Tract No 15North 86° 31 00 West 260607 feet to the place of beginning

Containing 80123 acres more or less

The aforegoing described tract is the first tract as described indeed of H G Pugh and Mint Pugh his wife to S L Mooneydated April 10 1902 and recorded in volume 140 Page 18Belmont County Record of Deeds and the present Grantor gives and
grants to the Grantee herein its successors and assigns thesame additional rights and privileges in this Tract No 14 and
imposes on Grantee herein its successors and assigns the same
restrictions therein as were given granted and restricted in theaforesaid deed of H G Pugh and wife to S L Mooney namely

Together with the right to enter mine and carry away said coal
by means of main entries passages and tunnels and the right to
convey through such entries passages and tunnels coal that maybe mined from the lands of other parties

c

Said grantors reserve the right to operate and drill for oil andgas including the right to penetrate or drill through said coalfor said purposes the same to be done without unnecessary damageto the mining operations of said grantee

but subject to all legal highways

The Grantor herein also quitclaims and grants to the Granteeherein its successors and assigns the same waiver of any andall claims for damages to the surface over this Tract No 14andor anything contained thereon or therein caused or resultingfrom the mining andor removal of the Pittsburgh No 8 seam of
coal from and under this tract as was quitclaimed and waived in
a Waiver of Surface Damages on this surface by Leroy Lucaswho owned a onehalf interest to The Cambria Land Company byquit claim deed dated June 28 1955 and recorded in Volume 421
Page 258 of the Belmont County Records of Deeds

And the Grantor herein also conveys to Grantee herein its
successors and assigns the same waiver of any and all claims for
damages to the surface andor anything thereon or therein caused
by or resulting from the mining andor removal of the Pittsburghor No 8 seam of coal from and under this Tract No 14 as was
Granted Bargained Sold and Conveyed in an Administrators Deed
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dated August 8 1955 by David H James Administrator of theEstate of Flora Lucas deceased who owned a onehalf interestto The Cambria Land Company which deed is recorded in Volume 421Page 415 of the Belmont County Record of Deeds

TRAGT NO 15 22L15
Designated as a part of the Mint Pugh Lands and situate inSection 20 Township 5 Range 4 and being a part of the North
part of the Northwest quarter of said Section 20 and beginningfor the same at a stone the Northwest corner of said Section 20and the Northwest corner of this tract thence along the Northline of said Section 20 and along the line between this TractNo 15 and Tract No 14 hereinbefore described South 86 3100 East 260607 feet to a stone thence still along said Northline of Section 20 and the line between this Tract No 15 andsaid Tract No 14 South 86 31 00 East 6053 feet to a pointthe Northeast corner of the Northwest quarter of said Section 20and a corner of said Tract No 14 thence leaving said Northline of Section 20 and with the East line of the Northwestquarter of said Section 20 and with a line between coal landsowned by the Grantor and Grantee herein South 3 50 00 West34617 feet to a point thence leaving said East line of theNorthwest quarter of Section 20 and with the south line of thisTract No 15 and a line between coal lands owned by Grantor andGrantee herein North 86 27 50 West 250744 feet to a pointthence leaving said south line of this Tract No 15 and with aline between coal lands owned by the Grantor and Grantee hereinNorth 21 03 50 West 37803 feet to the place of beginning

Containing 20488 acres more or less

The aforegoing described tract is the Second and Third tracts asdescribed in deed of H G Pugh and Mint Pugh his wife to S LMooney dated April 10 1902 and recorded in volume 140 Page18 Belmont County Record of Deeds and the present Grantor givesand grants to the Grantee herein its successors and assigns thesame additional rights and privileges in this Tract No 15 and
imposes on Grantee herein its successors and assigns the same
restrictions therein as were given granted and restricted in theaforesaid deed of H G Pugh and wife to S L Mooney namely

Together rith the right to enter mine and carry away said coal
by means of main entries passages and tunnels and the right to
convey through such entries passages and tunnels coal that maybe mined from the lands of other parties

Said grantors reserve the right to operate and drill for oil andgas including the right to penetrate or drill through said coal
for said purposes the same to be done without unnecessary damageto the mining operations of said grantee

but subject to all legal highways

The Grantor herein also quitclaims and grants to the Grantee
herein its successors and assigns the £ame waiver of any andall claims for damages to the surface over this Tract No 15andor anything contained thereon or therein caused or resultingfrom the mining andor removal of the Pittsburgh No 8 seam ofcoal from and under this tract as was quitclaimed and waived ina Waiver of Surface Damages on 950 acres more or less ofsurface situated over the western portion of tis Tract No 15owned by Floyd Perkins and Geraldine Perkins his wife to The
Cambria Land Company by QuitClaim deed dated April 18 1955 and
recorded in Volume 423 Page 520 of the Belmont County Record of
Deeds

681

AEC 03167



ADDENDUM TO RIGHTOFENTRY AFFIDAVIT
AMERICAN ENERGY CORPORATION

vol 707 PAGE
685 i

And the Grantor herein also quit claims and grants to the Grantee
herein its successors and assigns the same waiver of any and
all claims for damages to the surface over this Tract No 15andor anything contained thereon or therein caused or resulting
from the mining andor removal of the Pittsburgh No 8 seam of
coal from and under this tract as was quit claimed and waived in
a Waiver of Surface Damages on 110 acres more or less
situated over the eastern part of this Tract No 15 by LeroyLucas who owned a onehalf interest to The Cambria Land Company
by quit claim deed dated June 28 1955 and recorded in Volume
421 Page 258 of the Belmont County Record of Deeds

And the Grantor herein also conveys to the Grantee herein its
successors and assigns the same waiver of any and all claims for
damages to the surface of the above mentioned 110 acres and to
anything thereon or therein caused or resulting from the miningandor removal of the Pittsburgh No B seam of coal from and
under this Tract No 15 as was Granted Bargained Sold and
Conveyed in an Administrators Deed dated August 8 1955 byDavid H James Administrator of the Estate of Flora Lucas
deceased who owned a onehalf interest to The Cambria Land
Company which deed is recorded in Volume 421 Page 415 of
Belmont County Record of Deeds

Tit T NO 16 Z21Q6
Designated as part of the N B Evans lands and situate in
Section 21 Township 5 Range 4 and being a part of the North
half of the Southeast quarter of said Section 21 and starting
for the same at a stone the Southwest corner of said Section 21
thence along the South line of said Section 21 South 86 3100 East 266660 feet to a point the Southwest corner of the
Southeast quarter of said Section 21 thence along the West line
of said Southeast quarter North 2 31 10 East 130409 feet to
a stone the place of beginning of this tract thence with the
West line of the North half of the Southeast quarter of said
Section 21 and with the line between this Tract No 16 and TractNo 13 hereinbefore described North 1 51 58 East 127654
feet to a point on the SECOND LINE OF EXCHANGE hereinbefore
described thence across lands formerly owned by N B Evansand with the said SECOND LINE OF EXCHANGE South 75 00 00
East 272371 feet to a point on the East line of said North halfof the Southeast quarter of Section 21 thence leaving said
SECOND LINE OF EXCHANGE and with the said East line of the Northhalf of the Southeast quarter of Section 21 South 3 20 30
West 75363 feet to a point the Southeast corner of the said
North half of the Southeast quarter of Section 21 thence
leaving said East line of the North half of the Southeast quarterof Section 21 and with the South line of said North half of the
Southeast quarter of Section 21 North 86 03 05 West 263479feet to the place of beginning

Containing 61657 acres more or less

The aforegoing described tract is a part of the Parcels 1 2 and
3 as described in deed of N B Evans to The Cambria Collieries
Company dated February 11 1921 and recorded in Volume 231
Page 364 Belmont County Record of Deeds and the present Grantor
gives and grants to the Grantee herein its successors and
assigns the same additional rights and privileges in this TractNo 16 and imposes on Grantee herein its successors and
assigns the same restrictions therein as were given granted and
restricted in the aforesaid deed of N B Evans to The Cambria
Collieries Company namely
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Together with the free and uninterrupted right of way into andunder said parcels 1 2 and 3 as above described at
such points and in such manner as may be proper and necessaryfor the purpose of digging mining draining and ventilating ancarrying away said coal hereby waiving all surface damage or
damages of any sort arising therefrom or from the removal of allof said coal together with the privilege of mining and removing
through said premises other coal belonging to the purchaser or
purchasers its or their heirs successors and assigns or which
may be hereafter acquired by the purchaser or purchasers its ortheir heirs successors or assigns reserving however to theowner of said surface their heirs and assigns the right todrill or shaft through said vein of coal for oil gas or otherminerals

The total acreage of said coal lands herein conveyed in TractsNo 6 to No 16 both inclusive being 455381 acres

The hereinbefore described Tracts Numbered 6 7 8 9 1213 14and 15 having a total acreage of 305350 acres are a part of the
acreage of coal conveyed by the Ohio River and Western Coal
Company to The Cambria Collieries Company by deed dated April 261917 and recorded in volume 211 Page 1 of Belmont CountyOhio Record of Deeds and Tracts Numbered 10 and 11 having atotal acreage of 88374 acres are a part of the acreage of coal
conveyed by Rail and River Coal Company to The Cambria Collieries
Company by deed dated March 23 1934 and recorded in Volume 294
Page 164 of Belmont County Ohio Record of Deeds and Tract No16 having an acreage of 61657 acres is a part of the coal
acreage conveyed by N B Evans to The Cambria Collieries Companyby deed dated February 11 1921 and recorded in Volume 231 Page364 of Belmont County Ohio Record of Deeds

Together with all and singular such mining and other rights asthe Grantor has or is entitled to use and enjoy so far as the
same are appurtenant to the premises herein described whether byoperation of law or by virtue of the express grants and
provisions contained in the various deeds under and by virtue ofwhich The Cambria Land Company has acquired and owns said
premises but subject to all the terms and conditions and
limitations contained in said deeds

In addition to the several exceptions and reservations
particularly hereinbefore set forth this conveyance is made
subject to all oil and gas leases of record made and given priorto the severance of said coal to all existing oil and gas wellsand to all surface rights of way for public roads pipe powertransmission telephone and telegraph lines and all other
easements of way which are either of record or are now visible
upon the surface

The Cambria Land Company the former Grantor is the same entityas The Cambria Collieries Company said The Cambria Collieries
Company having had its corporate name changed to The Cambria Land
Company by amendment to the Articles of Incorporation dated the
12th day of March 1945 and bearing Number 42322 of the
Secretary of State and recorded in Volume 352Page 54 of the
Deed Records of Belmont County Ohio

PRIOR DEED REFERENCE Volume 443 Page 277 Belmont County DeedRecords
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Addendum to Right of Entry Affidavit

American Energy Corporation

Table A
Summary of Exhibit A

Limited Warranty Deed Volume 707 Page 1

Wyoming Pocahontas Land Co to Consolidated Land Company

Deed VolumePage ParcelTract Map Identification No

707419 Tract No 2 282

707504 No 1First 2131

707504 No 1Second 2132

707506 No 610 21310 21311 21312

707507 No 1219 21319

707523524 No 5160First 213110

707523524 No 5160Second 213111

707525 No 5566First 213117

707525 No 5566Second 213118

707530 No 734Second 213153

707535 No 7711First 213161

707535 No 7711Second 213162

707535 No 7711Third 213163

707537 Parcel No 7915 213165

707545 No 8572Third 213176

707547 Parcel No 87273 213177

707547 No 87273Second 213178

707547 No 87273Third 213179

707548 No 8876First 213180

707548 No 8876Second 213181
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American Energy Corporation

Table A
Summary of Exhibit A

Limited Warranty Deed Volume 707 Page 1

Wyoming Pocahontas Land Co to Consolidated Land Company

Deed VolumePage ParcelTract Map Identification No

707553 No 2First 213190

707678 Tract No 10 22110

707679 Tract No 11 22111

707680 Tract No 12 22112

707681 Tract No 13 22113

707683 Tract No 14 22114

707684 Tract No 15 22115

707685 Tract No 16 22116
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American Energy Corporation

Addendum to RightofEntry Affidavit

Explanation of Legal Rights Claimed

Mining rights conveyed by Wyoming Pocahontas Land Co fka Youghiogheny and
Ohio Coal Company to Consolidated Land Company in Volume 707 Page 1
Recorders Office Belmont County Ohio Page 419 Tract No 2 282 Page 504
Parcel No I First Tract 2131 Second Tract 2132 Page 506 Parcel No 6102131021311 21312 Page 507 Parcel No 1219 21319 Pages 523524
Parcel No 5160 First Tract 213110 Second Tract 213111 Page 525 Parcel

No 5566 First Tract 213117 Second Tract 213118 Page 530 Parcel No 734
Second Tract 213153 Page 535 Parcel No 7711 First Tract 213161 Second
Tract 213162 Third Tract 213163 Page 537 Parcel No 7915 213165 Page

545 Parcel No 8572 Third Tract 213176 Page 547 Parcel No 87273213177Second Tract 213178 Third Tract 213179 Page 548 Parcel No 88 First

Tract 213180 Second Tract 213181 Page 553 Parcel No 2 First Tract213190Page 678 Tract No 10 22110 Page 679 Tract No 11 22111 Page 680
Tract No 12 22112 Page 681 Tract No 13 22113 Page 683 Tract No 1422114Page 684 Tract No 15 22115 Page 685 Tract No 16 22116
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Addendum to Part 1 C7
Summary of Mining Rights

North American Coal Royalty Company
to

Consolidated Land Company

ITEM 1 Lease rights to Parcel 1 Parcel 2 Parcel 5 Parcel 9 Tracts 2 and 3 Parcel

11 and Parcel 12

Together with the right to mine and remove such coal by any underground or deep

mining methods and together with any and all mining rights owned by the Lessor

relative to the Leased Premises to the extent and only to the extent that Lessor

owns and has the right to grant the same excepting and reserving unto Lessor all

such coal which lies within orwithin three hundred 300 feet of the boundaryof the

workings of Bellaire Corporations Powhatan No 1 Mine

Consolidated Land Company
to

American Energy Corporation

ITEM 1 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 419 Tract No 2 282

Together with the free and uninterrupted right ofway into upon and under said coal

and land at such points and in such manner as may be proper and necessary for the

purpose of digging mining draining ventilating and carrying away said coal hereby
waiving all surface damages or damages of any sort arising therefrom or through
the removal of all the said coal together with the privilege of mining and removing
through and over said described premises other coal belonging to said party of the

second part his heirs and assigns or which may hereafter be acquired by said

party of the second party Said parties of the first part reserve the right to drill for oil

and gas through the coal but not so as to interfere with any entry or opening that

may have been made through said coal for the purpose of mining or removing same
and in case any oil or gas well should be drilled through said coal or coal mines
such well shall be cased through the coal with iron or steel pipe which shall be
allowed to remain permanently to protect such coal or coal mine from being injured

by either water or gas escaping into said coal or coal mine

ITEM 2 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 504 Parcel No 1 1St Tract 2131 2d Tract 2132
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Together with the free and uninterrupted rights of way into upon and under said

described land at such points and in such manner as may be useful for the purpose
of digging draining and ventilating and mining and removing said coal together
with the privilege of mining and removing through said described premises other

coal belonging to said Grantees their heirs and assigns or which may hereafter be

acquired together with the right and privilege to make drains on the surface and air

holes and change the same as the convenience of mining may require togetherwith
all mining privileges on said surface or under

it necessary for the removal of all of
the Pittsburgh Vein underlying the same and neighboring properties now owned or
hereafter acquired by said Grantees their heirs and assigns and said Grantees
their heirs and assigns shall in no wise be liable for damages for failure to support
the overlying surface orforthe sinking orfalling in of said surface or fordestroying

any spring or well of water or for diverting any water flow or natural stream by
reason of the removal of said coal or the exercise of any of the above mining
privileges

It is expressly understood and agreed that the enumeration herein is in

enlargement and not in restriction of the incidental rights accruing to said Grantees
by virtue of the within grant of coal and mining privileges

And together with the right to use and occupy such amount of surface of the above
described land as may in the opinion of said Grantees their heirs and assigns from
time to time be useful for the purpose of mining said coal or exercising any rights

incidental thereto or that may be useful for the deposit of gob or refuse from said

mines or for carrying on the coal business and for the erection of buildings and

machinery and tenant houses and all other buildings needful or useful to carry on
the coal business or for the construction thereon of tracks shafts mine openings
and other structures and or the operation of railroads and the said Grantors do for

themselves and their heirs executors administrators and assigns covenant and

agree that Grantors will upon demand and payment of at the rate not exceeding One
Hundred Dollars per acre by the Grantees their heirs and assigns execute and
deliver unto said Grantees their heirs and assigns a good and sufficient deed of
General Warranty and furnish therewith a complete Abstract of Title showing said
lands to be free and clear of liens and encumbrances conveying in fee simple
clear of liens and encumbrances such amount of the above described land as
Grantees in their opinion may require for the purposed herein next above set forth
And said Grantees agree to purchase the same at not exceeding said above
stipulated price per acre

The Grantors reserve the rights to bore or dig through said vein of coal for oil or

gas but such boring or digging shall not interfere with the mining or removal of said
coal
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Item 3 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 506 Parcel No 610 21310 21311 21312

Together with the free and uninterrupted rights of way into upon and under said

described land at such points and in such manner as may be useful for the purpose
of digging draining and ventilating and mining and removing said coal

togetherwith the privilege of mining and removing through said described premises
other coal belonging to said Grantee their heirs and assigns or which

may hereafter be acquired together with the right and privilege to make drains on
the surface and air holes and change the same as the convenience of mining may
require together with all mining privileges on said surface or under it

necessary for the removal of all of the Pittsburgh Vein underlying the same and

neighboring properties now owned or hereafter acquired by said Grantees their

heirs and assigns and said Grantees their heirs and assigns shall in no wise be
liable for damages for failure to support the overlying surface or for the sinking

or falling in of said surface or for destroying any spring or well of water or for

diverting any water flow or natural stream by reason of the removal of said coal or

the exercise of any of the above mining privileges

And together with the right to use and occupy such amount of surface of the

above described land as may in the opinion of said Grantees their heirs and

assigns from time to time be useful for the purpose of mining said coal or

exercising any rights incidental thereto or that may be useful for the deposit of

gob or refuse from said mines or for carrying on the coal business and for the

erection of buildings and machinery and tenant houses and all other buildings
needful or useful to carry on the coal business or for the construction thereon of

tracks shafts mine openings and other structures and for the operation of

railroads and the said Grantors do for themselves and their heirs executors
administrators and assigns covenant and agree that Grantors will upon demand
and payment of at the rate not exceeding One Hundred Dollars per acre by the

Grantees their heirs and assigns execute and deliver unto said Grantees their

heirs and assigns a good and sufficient deed of General Warranty and furnish

therewith a complete Abstract of Title showing said lands to be free and clear of

liens and encumbrances conveying in fee simple clear of liens and encumbrances
such amount of the above described land as Grantees in their

opinion may require for the purposes herein next above set forth and said Grantees

agree to purchase the same at not exceeding said stipulated price per
acre

4
1

ITEM 4 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 507 Parcel No 1219 21319 Pages 523524 Parcel No 5160 First Tract

213110 Second Tract 213111 Page 525 Parcel No 5566 First Tract 213o
117 Second Tract 213118
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Together with the free and uninterrupted rights of way into upon and under said
described land at such points and in such manner as maybe useful for the purpose
of digging draining and ventilating and mining and removing said coal together
with the privilege of mining and removing through said described premises other

coal belonging to said Grantee their heirs and assigns or which may hereafter be

acquired together with the right and privilege to make drains on the surface and air

holes and change the same as the convenience of mining mayrequire togetherwith
all mining privileges on said surface or under it necessary for the removal of all of

the Pittsburgh Vein underlying the same and neighboring properties now owned or
hereafter acquired by said Grantees their heirs and assigns and said Grantees
their heirs and assigns shall in no wise be liable for damages for failure to support
the overlying surface or for the sinking or falling in of said surface orfordestroying
any spring or well of water or for diverting any water flow or natural stream by
reason of the removal of said coal or the exercise of any of the above mining
privileges

4

4
1

And together with the right to use and occupy such amount of surface of the above
described land as may in the opinion of said Grantees their heirs and assigns from
time to time be useful for the purpose of mining said coal or exercising any rights

incidental thereto or that may be useful for the deposit of gob or refuse from said

mines or for carrying on the coal business and for the erection of buildings and

machinery and tenant houses and all other buildings needful or useful to carry on
the coal business or for the construction thereon of tracks shafts mine openings
and other structures and for the operation of railroads and the said Grantors do
for themselves and their heirs executors administrators and assigns covenant and

agree that Grantors will upon demand and payment of at the rate not exceeding One
Hundred Dollars per acre by the Grantees their heirs and assigns execute and
deliver unto said Grantees their heirs and assigns a good and sufficient deed of

General Warranty and furnish therewith a complete Abstract of Title showing said
lands to be free and clear of liens and encumbrances conveying in fee simple clear
of liens and encumbrances such amount of the above described land as Grantees
in their opinion may require for the purposes herein next above set forth and said

Grantees agree to purchase the same at not exceeding said stipulated price per
acre

The Grantors reserve the rights to bore or dig through said vein of coal for oil or

gas but such boring or digging shall not interfere with the mining or removal of said

coal

ITEM 5 Mining rights to the following Parcel contained in Deed Volume 707 Pagel
Page 530 Parcel No 734 Second Tract 213153

Together with the free and uninterrupted rightofway into upon and under said
land at such points and in such manner as may be properforthe purpose of digging
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draining and ventilating and mining and removing said coal together with the right
of mining and removing through said premises other coal belonging to the grantees
their heirs and assigns or which may be hereafter acquired by said grantee their

heirs or assigns together with the right to make drains on the surface and air holes
and change the same as the convenience of mining may require together with all

mining privileges on said surface or under

it necessary for the removal of all the
said coal underlying the same and neighboring properties now owned or hereafter

acquired by said Grantees their heirs and assigns and waiving and releasing said

grantees their heirs and assigns from all liability for damages for failure to support
the overlying surface or for sinking or falling in of such surface or for destroying
any spring or well of water or for diverting any water flow or natural stream by
reason of the removal of said coal or the exercise of any of the above mining
privileges together with all incidental rights that shall or may accrue to said

grantees their heirs or assigns by virtue of said grant of coal and mining
privileges

ITEM 6 Mining rights to the following Parcels contained in Deed Volume 707 Pagel
Page 535 Parcel No 7711 First Tract 213161 Second Tract 213162 Third
Tract 213163

Together with the free and uninterrupted rightofway into upon and under said
land at such points and in such manner as may be proper for the purpose of digging
draining and ventilating and mining and removing said coal together with the right
of mining and removing through said premises other coal belonging to the grantees
their heirs and assigns or which may be hereafter acquired by said grantee their

heirs or assigns together with the right to make drains on the surface and air holes
and change the same as the convenience of mining may require together with all

mining privileges on said surface or under

it necessary for the removal of all the
said coal underlying the same and neighboring properties now owned or hereafter

acquired by said Grantees their heirs and assigns and waiving and releasing said

grantees their heirs and assigns from all liability for damages for failure to support
the overlying surface or for sinking or falling in

of such surface or for destroying
any spring or well of water or for diverting any water flow or natural stream by
reason of the removal of said coal or the exercise of any of the above mining
privileges together with all incidental rights that shall or may accrue to said

grantees their heirs or assigns by virtue of said grant of coal and mining
privileges

And the said Grantors do for themselves and their heirs executors administrators
and assigns covenant and agree that Grantors will upon demand and payment of
at the rate of One Hundred Dollars per acre by the Grantees their heirs and assigns
convey in fee simple unto the said Grantees their heirs and assigns such amount
of said above described surface as may in the opinion of said Grantees their heirs
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and assigns from time to time be useful for the purpose of mining said coal or

exercising any right incidental thereto or that may be useful for the deposit of gob
or refuse from said mines or for carrying on the coal business or for the erection of

necessary buildings and machinery and tenant houses and all other buildings

necessary to carry on the coal business or for the construction thereon of tracks

shafts mine openings and necessary structures and for the operation of railroads

No surface privilege other than air shafts

And said Grantees do for themselves their heirs and assigns agree to pay for such
real estate as may be used for the purpose herein next above set forth at the rate of

$100 per acre

The Grantors reserve the right to operate through said coal for oil and gas

ITEM 7 Mining rights to the following Parcel contained in Deed Volume 707 Pagel
Page 537 Parcel No 7915 213165

Together with the free and uninterrupted rights of way into upon and under said

described land at such points and in such manner as maybe useful forthe purpose
of digging draining and ventilating and mining and removing said coal together
with the privilege of mining and removing through said described premises other

coal belonging to said Grantee their heirs and assigns or which may hereafter be

acquired togetherwith the right and privilege to make drains on the surface and air

holes and change the same as the convenience of mining may require togetherwith
all mining privileges on said surface or under it necessary for the removal of all of

the Pittsburgh Vein underlying the same and neighboring properties now owned or

hereafter acquired by said Grantees their heirs and assigns and said Grantees
their heirs and assigns shall in no wise be liable for damages for failure to support
the overlying surface or for the sinking or falling in of said surface orfor destroying

any spring or well of water or for diverting any water flow or natural stream by
reason of the removal of said coal or the exercise of any of the above mining

privileges

And said grantors for themselves and their heirs executors administrators and

assigns covenant and agree with said grantees their heirs and assigns that they
will upon demand and the payment therefor by said grantees their heirs and

assigns at the rate of not exceeding One hundred dollars per acre convey by good
and sufficient deed of general warranty in fee simple to said grantees their heirs or

assigns such amount of said above described surface as may in the opinion of said

grantees their heirs and assigns from time to time be useful for the purpose of

mining said coal or for exercising any right incidental thereto or that may be useful

for the deposit of gob or refuse from said mines or for carrying on the coal business

or for the erection of necessary buildings and machinery and tenement houses and

all other buildings necessary to carry on the coal business or for the construction
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thereon of tracks shafts mine openings and necessary structures and for the

operation of railroads

4

Said grantors reserve the right to operate through said seam of coal for oil

gascoal and all minerals and to reasonable compensation for any damage done to

growing crops on said lands by said grantees their agents heirs or assigns

ITEM 8 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 545 Parcel No 8572 Third Tract 213176

Together with the free and uninterrupted rights of way into upon and under said
land at such points and in such manner as may be proper for the purpose of digging
draining and ventilating and mining and removing said coal together with the right
of mining and removing through said premises other coal belonging to said

grantees their heirs and assigns or which may be hereafter acquired togetherwith
the right to make drains on the surface and air holes and change the same as the
convenience of mining may require together with all mining privileges on said

surface or under

it necessary for the removal of all said coal underlying the same
and neighboring properties now owned or hereafter acquired by said grantees their

heirs and assigns and hereby waiving and releasing said grantees their heirs and
assigns from all liabilities for damages for failure to support the overlying surface
or for sinking or falling in of such surface or for destroying any spring or well of

water or for diverting any water flow or natural stream by reason of the removal of
such coal or the exercise of any of the above mining privileges together with all

incidental rights that shall or may accrue to the said grantees their heirs and

assigns by virtue of this grant of coal and mining privileges

The grantors shall upon the payment by the grantees their heirs and assigns at the
rate of one hundred dollars per acre therefor convey to the said grantees their heirs
and assigns such amount of said above described surface as may in the opinion
of the said grantees their heirs and assigns be useful for the purpose of mining
said coal or exercising any right incidental thereto or that may be useful for the

deposit of gob or refuse from said mines or for carrying on the coal business or for

the erection of necessary buildings and machinery and tenant houses and all other

buildings necessary to carry on the coal business or for the construction thereon
of tracks shafts mine openings and necessary structures and for the operation of

railroads provided however that no surface shall be appropriated orsold within the
distance of five hundred 500 feet from any building on said lands

The grantors do hereby reserve for themselves and their heirs and assigns the

right to operate through said coal for oil and gas and other minerals
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ITEM 9 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 545 Parcel No 8572 Third Tract 213176 Page 547 Parcel No87273213177Second Tract 213178 and Third Tract 213179

Together with the free and uninterrupted rights of way into upon and under said
described land at such points and in such manner as maybe useful for the purpose
of digging draining and ventilating and mining and removing said coal together
with the privilege of mining and removing through described said premises other
coal belonging to said Grantees their heirs and assigns or which may be hereafter
acquired together with the right and privilege to make drains on the surface and air

holes and change the same as the convenience of mining mayrequire togetherwith
all mining privileges on said surface or under

it necessary for the removal of all the

Pittsburgh Vein underlying the same and neighboring properties now owned or
hereafter acquired by said Grantee their heirs and assigns and said Grantees their

heirs and assigns shall in no wise be liable for damages for failure to support the

overlying surface or for the sinking or falling in of said surface or for destroying
any spring or well of water or for diverting any water flow or natural stream by
reason of the removal of said coal or the exercise of any of the above mining
privileges

It

is expressly understood and agreed that the enumeration herein is in

enlargement and not in restriction of the incidental rights accruing to said Grantees
by virtue of the within grant of coal and mining privileges

And together with the right to use and occupy such amount of surface of the above
described land as may in the opinion of said Grantees their heirs and assigns from
time to time be useful for the purpose of mining said coal or exercising any rights
incidental thereto or that may be useful for the deposit of gob or refuse from said
mines or for carrying on the coal business and for the erection of buildings and
machinery and tenant houses and all other buildings needful or useful to carry on
the coal business or for the construction thereon of tracks shafts mine openings
and other structures and for the operation of railroads and the said Grantor does
for herself and her heirs executors administrators and assigns covenant and agree
that Grantor will upon demand and payment of at the rate not exceeding One
Hundred Dollars per acre by the Grantees their heirs and assigns execute and
deliver unto said Grantees their heirs and assigns a good and sufficient deed of

general warranty and furnish therewith a complete abstract of title showing said
lands to be free and clear of liens and incumbrances conveying in fee simple clear
of liens and incumbrances such amount of the above described land as Grantees
in their opinion may require for the purposes herein next above set forth And the
said Grantees agree to purchase the same at not exceeding said above stipulated
price per acre

The Grantor reserves the right to bore or dig through said vein of coal for oil or gas
but such boring or digging shall not interfere with the mining or removal of said
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ITEM 10 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 548 Parcel No 88 76 First Tract 213180 Second Tract 213181

Together with the free and uninterrupted rights of way into upon and under said

land at such points and in such manner as may be proper for the purpose of

digging draining and ventilating and mining and removing said coal together with
the right of mining and removing through said premisesother coal belonging to said

Grantees their heirs and assigns orwhich may be hereafter acquired together with
the right and privilege to make drains on the surface and air holes and change the
same as the convenience of mining may require together with all mining privileges
on said surface or under it necessary for the removal of all said coal underlying the
same and neighboring properties now owned or hereafter acquired by said

Grantees their heirs and assigns and waiving and releasing said Grantees their

heirs and assigns from all liability for damages for failure to support the overlying
surface or for sinking or falling in of such surface or for destroying any spring or
well of water or for diverting any water flow or natural stream by reason of the
removal of such coal or the exercise of any of the above mining privileges together
with all incidental rights that shall or may accrue to the said Grantees their heirs
and assigns by virtue of the within grant of coal and mining privileges

And the said Grantors do for themselves and their heirs executors administrators
and assigns covenant and agree that Grantors will upon demand and payment of
at the rate of One Hundred Dollars per acre by the Grantees their heirs and assigns
convey in fee simple unto the said Grantees their heirs and assigns such amount
of said above described surface as may in the opinion of said Grantees their heirs
and assigns from time to time be useful for the purpose of mining said coal or

exercising any right incidental thereto or that may be useful for the deposit of gob
or refuse from said mines or for carrying on the coal business or for the erection of

necessary buildings and machinery and tenant houses and all other buildings
necessary to carry on the coal business or for the construction thereon of tracks
shafts mine openings and necessary structures and for the operation of railroads

And the said Grantees do for themselves their heirs and assigns agree to pay for

such real estate as may be used for the purpose herein next above set forth at the
rate of $100 per acre

The Grantors reserve the right to operate through said coal for oil gas and other
minerals

ITEM 11 Mining rights to the following Parcels contained in Deed Volume 707 Page

4
1 1 Block

I
I Page 553 Parcel No 2 15t Tract 213190
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Together with all necessary or convenient rightsofway under the surface of said
lands forthe purposes of approaching mining removing and transporting said coal
thereunder and therefrom and other coal now owned or hereafter acquired by said

Grantor its successors and assigns and at the pleasure to place maintain remove
or replace under the surface all fixtures structures machinery and appliances
deemed necessary or convenient to the operation of mines and to do all things
required to ventilate and drain the workings and also the right to mine and remove
all of said coal with or without leaving support to the surface of said lands the
Grantees hereby waiving all damages whatsoever for any injury to the surface or to
water courses or roads or ways by reason of said mining and remove draining and

ventilating of said coal

Prior Deed Reference to mining rights Volume 647 Page 155 Belmont County
Deed Records

ITEM 12 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 678 Tract No 10 22110

The aforegoing described tract is a part of Tract No 101 as described in deed of

Rail and River Coal Company to the Cambria Collieries Company dated March 23
1934 and recorded in Volume 294 Page 164 of the Belmont County Record of

Deeds and the present Grantor gives and grants to the Grantee herein its

successors and signs the same additional rights and privileges in this Tract No 10
and imposes on Grantee herein its successors and assigns the same restrictions

therein as were granted and restricted in the aforesaid deed of Rail and River Coal

Company to The Cambria Collieries Company namely

Party of second part to have the free and uninterrupted right of way into upon and
under said land at such points and in such manner as may be proper and necessary
for the purpose of digging mining draining and ventilating and carrying away said
coal hereby waiving all surface damages or damages of any sort arising therefrom
or from the removal of all of said coal together with the privilege of mining and

removing through said described premises other coal belonging to said party of the
second part its successors and assigns or which may hereafter be acquired

The grantors reserve the right to drill for oil or gas or any other minerals

but subject to all legal highway

ITEM 13 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 679 Tract No 11 22111
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The aforegoing described tract is a part of Tract No 102 as described in deed of
Rail and River Coal Company to the Cambria Collieries Company dated March 23
1934 and recorded in Volume 294 Page 164 of the Belmont County Record of

Deeds and the present Grantor gives and grants to the Grantee herein its

successors and signs the same additional rights and privileges in this Tract No 11
and imposes on Grantee herein its successors and assigns the same restrictions

therein as were granted and restricted in the aforesaid deed of Rail and River Coal
Company to The Cambria Collieries Company namely

Party of second part to have the free and uninterrupted right of way into upon and
under said land at such points and in such manner as may be proper and necessary
for the purpose of digging mining draining and ventilating and carrying away said
coal hereby waiving all surface damages or damages of any sort arising therefrom
or from the removal of all of said coal together with the privilege of mining and
removing through said described premises other coal belonging to said party of the
second part its successors and assigns or which may hereafter be acquired

The grantors reserve the right to drill for oil or gas or any other minerals

but subject to all legal highway

ITEM 14 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 680 Tract No 12 22112

The aforegoing described tract is a part of the lands as described in deed of Lewis
G Lindsey and Celestial Lindsey his wife to SL Mooney dated April 221901 and
recorded in Volume 135 Page 78 Belmont County Record of Deeds also a part of
the sixth tract as described in deed of Phillip Shafer to SL Mooney dated April 29
1901 and recorded in Volume 129 Page 573 Belmont County Record of Deeds and
also part of the lands as described in deed of Frank B Armstrong to SL Mooney
dated April 27 1901 and recorded in Volume 131 Page 5 Belmont County Record
of Deeds and the present Grantor gives and grants to the Grantee herein its

successors and assigns the same additional rights and privileges in this Tract No
12 and imposes on Grantee herein its successors and assigns the same
restrictions therein as were given granted and restricted in the aforesaid deeds of
Lewis G Lindsey and wife Phillip Shafer and Frank B Armstrong to SL Mooney
namely

Together with the right to enter mine and carry away said coal by means of main

entries passages and tunnels and the right to transport coal through said main
entries passages and tunnels that may be mined from the lands of other parties

Said grantor reserves the right to operate and drill for oil and gas including the

right to penetrate or drill through said coal for said purposes the same to be done
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without unnecessary damage to the mining operations of said grantee

but subject to all legal highways

The Grantor herein also quitclaims and grants to the Grantee herein its

successors and assigns the same waiver of any and all claims for damage to the
surface over this Tract No 12 andor anything contained thereon or therein caused
or resulting from the mining andor removal of the Pittsburgh No 8 seam of coal

from and under this Tract as was quitclaimed and waived in a Waiver of Surface

Damages on surface of which a part of this surface over this Tract No 12 is a part
owned by EV Lindsey and Leota Estella Lindsey his wife to the Grantor herein by
quitclaim deed dated May 23 1955 and recorded in Volume 423 Page 631 of the
Deed Records of Belmont County Ohio

And as was likewise quitclaimed and waived in a Waiver of Surface Damages on
surface of which a part of this surface over this Tract No12 is a part owned by Mrs
Addle Schaffer Poison et al to the Grantor herein by quitclaim deed dated April

29 1955 and recorded in Volume 421 Page 54 of the Deed Records of Belmont

County Ohio

The above Waiver of Surface Damages do not include 28 acres more or less of

surface over the East end of this Tract No 12 which surface is owned by Opal
Schafer Ray Stukey and Paul Stukey

ITEM 15 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 681 Tract No 13 22113

The aforegoing described Tract No 13

is a part of the fifth tract as described in

deed of Philip Shafer to SL Mooney dated April 29 1901 and recorded in Volume
129 Page 573 Belmont County Record of Deeds and the present Grantor gives and

grants to the Grantee herein its successors and assigns the same additional rights

and privileges in

this Tract No 13 and imposes on Grantee herein its successors
and assigns the same restrictions therein as were given granted and restricted in

the aforesaid deed of Philip Shafer to SL Mooney namely

Together with the right to enter mine and carry away said coal by means of main

entries passages and tunnels and the right to transport coal through said main

entries passages and tunnels that may be mined from the land of other parties

Said grantor reserves the right to operate and drill for oil and gas including the

right to penetrate or drill through said coal for said purposes the same to be done
without unnecessary damage to the mining operations of said grantee

but subject to all legal highways
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The Grantor herein also quitclaims and grants to the Grantee herein its

successors and assigns the same waiver of any and all claims for damage to the
surface over this Tract No 13 andor anything contained thereon or therein caused
or resulting from the mining andor removal of the Pittsburgh No 8 seam of coal
from and under this tract as was quitclaimed and waived in a Waiver of Surface

Damages on surface of which this said surface over this Tract No 13 is a part
owned by Mrs Addle Schaffer Poison widow Mrs Bettie Schaffer Banfield and her
husband Sherman Banfield Mrs Emma Schaffer Palmer widow Miss Lena Schaffer
unmarried Mrs Della Schaffer Anderson and her husband Joseph Anderson Mrs
Leonia Schaffer Nething widow Mrs Hilda Schaffer Workman and her husband
George Workman heirs of Melissa Schaffer to The Cambria Land Company by quit
claim deed dated April 291955 and recorded in Volume 421 Page 54 of the Record
of Deeds of Belmont County Ohio

ITEM 16 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 683 Tract No 14 22114

The aforegoining described tract is the first tract as described in deed of HG Pugh
and Mint Pugh his wife to SL Mooney dated April 10 1902 and recorded in

Volume 140 Page 18 Belmont County Record of Deeds and the present Grantor

gives and grants to the Grantee herein its successors and assigns the same
additional rights and privileges in this Tract No 14 and imposes on Grantee herein
its successors and assigns the same restrictions therein as were given granted and
restricted in the aforesaid deed of HG Pugh and wife to SL Mooney namely

Together with the right to enter mine and carry away said coal by means of main

entries passages and tunnels and the right to convey through such entries

passages and tunnels coal that may be mined from the lands of other parties

Said grantors reserve the right to operate and drill for oil and gas including the

right to penetrate or drill through said coal for said purposes the same to be done
without unnecessary damage to the mining operations of said grantee

but subject to all legal highways

The Grantor herein also quitclaims and grants to the Grantee herein its

successors and assigns the same waiver of any and all claims for damages to the

surface over this Tract No 14 andor anything contained thereon or therein caused
or resulting from the mining andor removal of the Pittsburgh No 8 seam of coal
from and under this tract as was quitclaimed and waived in a Waiver of Surface

Damages on this surface by Leroy Lucas who owned a onehalf interest to The
Cambria Land Company by quitclaim deed dated June 28 1955 and recorded in

Volume 421 Page 258 of the Belmont County Record of Deeds
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And the Grantor herein also conveys to Grantee herein its successors and assigns
the same waiver of any and all claims for damages to the surface andor anything
thereon or therein caused by or resulting from the mining andor removal of the

Pittsburgh or No 8 seam of coal from and under this Tract No 14 as was Granted
Bargained Sold and Conveyed in an AdministratorsDeed dated August 81955 by
David H James Administrator of the Estate of Flora Lucas deceased who owned
a onehalf interest The Cambria Land Company which deed is recorded in Volume
421 Page 415 of the Belmont County Record of Deeds

a

a

ITEM 17 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 684 Tract No 15 22115

The aforegoing described tract is the Second and Third tract as described in deed
of HG Pugh and Mint Pugh his wife to SL Mooney dated April 10 1902 and
recorded in Volume 140 Page 18 Belmont County Record of Deeds and the present
Grantor gives and grants to the Grantee herein its successors and assigns the

same additional rights and privileges in this Tract No 15 and imposes on Grantee
herein its successors and assigns the same restrictions therein as were given
granted and restricted in the aforesaid deed of HG Pugh and wife SL Mooney
namely

Together with the right to enter mine and carry away said coal by means of main
entries passages and tunnels and the right to convey through such entries

passages and tunnels coal that may be mined from the lands of other parties

Said grantors reserve the right to operate and drill for oil and gas including the

right to penetrate or drill through said coal for said purposes the same to be done
without unnecessary damage to the mining operations of said grantee

66 but subject to all legal highways

The Grantor herein also quitclaims and grants to the Grantee herein its

successors and assigns the same waiver of any and all claims for damages to the

surface over this Tract No 15 andor anything contained thereon or therein caused
or resulting from the mining andor removal of the Pittsburgh No 8 seam of coal
from and under this tract as was quitclaimed and waived in a Waiver of Surface

Damages on 950 acres more or less of surface situated over the western portion
of this Tract No 15 owned by Floyd Perkins and Geraldine Perkins his wife to The
Cambria Land Company by QuitClaim deed dated April 18 1955 and recorded in

Volume 423 Page 520 of the Belmont County Record of Deeds

And the Grantor herein also quitclaims and grants to the Grantee herein its

successors and assigns the same waiver of any and all claims for damages to the

surface over this Tract No 15 andor anything contained thereon or therein caused
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1
4 or resulting from the mining andor removal of the Pittsburgh No 8 seam of coal

from and under this tract as was quitclaimed and waived in a Waiver of Surface

Damages on 110 acres more or less situated over the eastern part of this Tract

No 15 by Leroy Lucas who owned a onehalf interest to The Cambria Land

Company by quitclaim deed dated June 281955 and recorded in Volume 421 Page
258 of the Belmont County Record of Deeds

And the Grantor herein also conveys to the Grantee herein its successors and

assigns the same waiver of any and all claims for damages to the surface of the

above mentioned 110 acres and to anything thereon or therein caused or resulting
from the mining andor removal of the Pittsburgh No 8 seam of coal from and under

this Tract No 15 as was Granted Bargained Sold and Conveyed in an
Administrators Deed dated August 81955 by David H James Administrator of the

Estate of Flora Lucas deceased who owned a onehalf interest to The Cambria
Land Company which deed is recorded in Volume 421 Page 415 of Belmont County
Record of Deeds

ITEM 18 Mining rights to the following Parcels contained in Deed Volume 707 Page
1 Page 685 Tract No 16 22116

The aforegoing described tract

is a part of the Parcels 1 2 and 3 as described in

deed of NB Evans to The Cambria Collieries Company dated February 11 1921
and recorded in Volume 231 Page 364 Belmont County Record of Deeds and the

present Grantor gives and grants to the Grantee herein its successors and assigns
the same additional rights and privileges in this Tract No 16 and imposes on
Grantee herein its successors and assigns the same restrictions therein as were

given granted and restricted in the aforesaid deed of NB Evans to The Cambria

Collieries Company namely

Together with the free and uninterrupted right of way into and under said parcels1 2 and 3 as above described at such points and in such manner as may be

proper and necessary for the purpose of digging mining draining and ventilating

and carrying away said coal hereby waiving all surface damage or damages of any
sort arising therefrom or from the removal of all of said coal together with the

privilege of mining and removing through said premises other coal belonging to the

purchaser or purchasers its or their heirs successors and assigns or which may
be hereafter acquired by the purchaser or purchasers its or their heirs successors

or assigns reserving however to the owner of said surface their heirs and assigns
the right to drill or shaft through said vein of coal for oil gas or other minerals
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D AREAS WHERE MINING IS PROHIBITED OR LIMITED

1

E PERMIT TERM AND RELATED INFORMATION

1 Anticipatedactual date for

a Starting mining operations May 2010

b Terminating mining operations October 2014

2 Does the applicant propose a permit term

in excess of five 5 years

Yes _ No 0 If yes submit an addendum with the information required by
150113403E3 Ohio Administrative Code

3 Horizontal extent of shadow area over life of permit in acres

a Full Coal RecoveryLongwall Mining Acreage 9346

b Room and Pillar Acreage 3896

c Total Acres 13241 Shadow Area

F PUBLIC NOTICE

1

Revised 0508 Part 1

DNR7449009

Is this application area within an area designated unsuitable for coal mining
operations or under study for designation in an administrative proceeding

Yes _ No

If yes did the applicant make substantial legal and financial commitments in this

application area prior to January 4 1977 Yes _ No _ If yes provide
documentation supporting the assertion that the commitments were made prior to

January 4 1977

In the space below provide the name and address of the public office where a
complete copy of this permit application is to be filed

Belmont County Courthouse

Recorders Office

101 West Main Street

St Clairsville Ohio 43950
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2 In the space below list the name and address of the newspaper and provide the text

of the advertisement that is to be published in a newspaper of general circulation in

the locality of this application area Provide proof of publication

The Times Leader

200 South 4th Street

Martins Ferry Ohio 43935

Public Notice

American Energy Corporation 43521 Mayhugh Hill Road Beallsville Ohio
43716 has submitted an underground Permit Application NumberD042512to the Ohio Department of Natural Resources Division of Mineral

Resources Management The application area is located in Belmont
County Ohio Washington Township T6 R4 in Sections 14 15 20 21 26
and 27 The application contains 13241 underground acres and is located
on the Armstrong Mills and Cameron 7 12 Minute USGS Quadrangle Maps
approximately 15 miles southwest of Armstrong Mills Ohio This coal

mining application will remove coal using the underground mining
methods specifically the longwall mining method

The application is on file at the Belmont County Courthouse Recorders
Office 101 West Main Street St Clairsville Ohio 43950 for public viewing
Written comments or requests for an informal conference may be sent to

the Division of Mineral Resources Management 2050 E Wheeling Avenue
Cambridge Ohio 437252159 within thirty 30 days after the last date of

publication of this notice

0

Revised 0508 Part 1

DNR7449009
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The State of Ohio

County of Belmont ss

The undersigned being sworn
says that he or she

is an employee
of Eastern Ohio Newspapers Inc
A Corporation publisher of the
Times Leader a newspaper
published in Martins Ferry
Belmont County Ohio each day
of the week and
of general circulation in said

city
and county that

it is a newspaper
meeting the requirements of
sections 712 and 572101 Ohio
Revised Code as amended
effective September 24 1957 that
affiant has custody of the records
and files of said newspaper and
that the advertisement of which
the annexed is a true copy was
published in said newspaper on
each of the days in the month and
year stated as follows

V

Subscribed by Affiant aid sworn
to ef r me this k511 daCof AD 20 9

y

o 777>9 >

ANDERSONAREBECC L

110tary Public s ale o
f

unto

I
y Commission Expires Nov 252011

TEOFO

Printers Fee $
1

Notarys Fee $

The Times Leader
Martins Ferry Ohio

Public Notice

American Energy
Corpporation43521
Mayhugh Hill Road
Beallevilla Ohio 43716
has submitted an urn

derground PermitApplicationNumber
D042512 to the Ohio

Resources Division at

of Natural

Mineral Resources
Management Theaplicationarea

I
s located

In Belmont County
Ohio Washington
Township T5 R4 in

Sections 14 15 20 21
28 and V Theappncationcontains 13241
underground acres and
Is located on the

ArmstrongMillsand
Cameron 7 1S Minute
USGS Quadrangle
Maps approximately
15 miles southwest of

Armstrong Mills Ohio
This coal miningapplicationwill remove coal
using the underground
mining methods
specificallythe longwaliminingmethod

The application Is on file

at the Belmont County
Courthouse Recorders

Officer 101 West Main
Street St

Clafrsville
Ohio 43950 for public

viewing Writtencommentsor requests for

an informal conference

may be sent to the
Division of Mineral

ResourcesMansgement2050 E Wheeling
Avenue Cambridge
Ohio 437252159 within

thirty

astdate o
f

publicacar

tion of this notice

TLAdv 4Thurs Sept
24 Oct 1 8 15
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PART 2 ENVIRONMENTAL RESOURCES INFORMATION

A CULTURAL HISTORIC AND ARCHEOLOGICAL INFORMATION

1 In order to address the nature of cultural historic and archeological resources in

planned subsidence operations submit Archeology Underground

2 Submit an addendum indicating the method to be used to identify historic properties
on planned subsidence areas as mining progresses

B GEOLOGY DESCRIPTION

1 Submit an addendum describing the geology within the proposed shadow and
adjacent areas and down to and including the deeper of either the first stratum
below the lowest coal seam to be mined or any aquifer below the lowest coal seam
to be mined which may be adversely affected by mining The description shall also
include information on the areal and structural geology of the shadow and adjacent
areas and any other geologic parameters which may influence the probable
hydrologic consequences and protection of the hydrologic balance from material

damage outside of the permit area and which may influence the required
reclamation

2 Submit an addendum describing how the areal and structural geology may affect the
occurrence availability movement quantity and quality of potentially affected
surface and ground waters

3 For those areas within the shadow area where the stratum above the coal seam to
be mined will not be removed submit Drilling Report Underground Submit
approved test hole variance request if applicable

1

C GROUND WATER INFORMATION

Submit Ground Water Description that describes the ground water hydrology of the
proposed shadow area and adjacent area The Ground Water Description is to
include information on each waterbearing stratum or zone including the firstwaterbearingstratum below the coal to be mined

2 Are there any wells on the proposed shadow area and adjacent area Yes 0 No_ If yes submit Ground Water Inventory

3 Are there any developed springs on the shadow area and adjacent area Yes
No 0 If yes submit Ground Water Inventory and show location on the hydrology
map Also show location of undeveloped springs on the hydrology map

4 Are there any public water supply sources on the proposed shadow area and
adjacent area Yes _ No ® If yes submit Ground Water Inventory and show
location on the hydrology map

Revised 0508
DNR7449009

Part 2
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AMERICAN ENERGY CORPORATION
CENTURY MINE
PERMIT D042512
ADDENDUM TO PART 2 ITEM A2

0

PROCESS USED TO IDENTIFY ELIGIBLE AND LISTED NATIONAL REGISTEROF HISTORIC PLACES DURING FULL COAL RECOVERY MINING
OPERATIONS

Potential historic properties have been identified in the application Properties that are deemed
eligible for

listing on the National Register for historic Places National Register will be
identified by the SHPO and will be noted as such by American Energy Corporation As mining
progresses American Energy Corporation will

identify

properties to be undermined and proper mitigative efforts will be implemented These steps willbe followed

1 The applicant will complete the underground archaeology form on all structures 50 years or
older not as indicated the old Attachment 27 A and applicant will complete the surface
archaeology form prior to any surface affectment or surface repair

2 The applicant will provide clear photographic documentation for all prehistoric and historic
structures 50 years or older and

identify their locations on the application map

3 The applicant will submit two copies of the archaeology forms including photographs and
map to the Division

4 The Division archaeologist will perform completeness review of survey report in the field toinsure all historic structures have been documented

5 The Division will send report revised or original if no revisions are necessary to the Ohio
Historic Preservation Office OHPO for comment

6 If eligible National Register properties are identified by OHPO the applicant will provide
mitigation plans prior to undermining the eligible property that will outline the procedures for
prevention or minimization from the adverse effects of mining to the properties deemed
eligible for inclusion on the National Register

7 Prior to making surface repairs including access route construction to the repair site on
eligible or listed National Register historic properties for damage caused by subsidence orassociated mining operations the applicant will first coordinate with the Division who will
then coordinate with the Ohio Historic Preservation Office for comment The Division will
then inform the applicant whether

a Further coordination

is necessary prior to such repairs ie Phase 1 archaeology
surveyor

b No additional research is required prior to the applicant repairing the land surface

AEC 03192



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

ARCHEOLOGYUNDERGROUND

1 Applicants Name American Energy Corporation
Permit No D042512
Address 43521 Mayhugh Hill Road
City Beallsville State Ohio Zip Code 43716

2 Contact Person James Turner Jr Phone 740 9269152

3 Location and Acreage Information

County Belmont Township Washington
SectionsLots 14 15 20 21 26 27 T 5 R4
USGS Quadrangle Armstrong MillsCameron Acreage 13241

4 Full Coal Recovery Area Map Attached USGS Quadrangle with full coal recover are

delineated

5 Historic and Prehistoric Structures

Definitions

A historic or prehistoric structure

is a work made up on interdependent and interrelated

parts in a definite pattern of organization Constructed by humans and 50 years or older

it is usually an engineering project

Types

Historic structures include but are not limited to dwellings buildings barns farmstead
outbuildings bridges culverts churches schools halls iron furnaces and associated
buildings canals forts abandoned coal mine buildings mine entrances tipples and
related structures etc

Prehistoric structures include but are not limited to earthworks and mounds

List all known historic and prehistoric structures below and locate each on the map to be
sent to the SHPO including corresponding labeled back and front and rear photographs
of each structure Attach addendum if necessary

Structure Construction Map Photo No Photo No
Type Date Reference Front Rear

Revised 0508
DNR7449040

Page 1 of 3
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Archeology Underground

6 Previous historic andor archeological surveys describe any surveys known to applicant
on the planned subsidence areas

None known

7 SHPO please send this form to

Ohio Department of Natural Resources
Division of Mineral Resources Management
Attn Archeologist

2045 Morse Road Building H3
Columbus Ohio 432296693

FOR USE BY THE STATE HISTORIC PRESERVATION OFFICE ONLY

check appropriate space

A _ This

is a recommendation for an archeological survey of the application based on the
following reasons attach addendum if necessary

A SHPO review of the area shown on the application map has provided a listing below of
all known historic and prehistoric properties listed and eligible for listing on the National
Register of Historic Places and known historic and prehistoric sites on the applicationarea and adjacent areas in a 15 mile radius The

listing includes when appropriatethose historic and prehistoric structures identified by the applicant in items 5 and 6 above

Listed and Eligible National Register Sites

Site Name Type

Known Historic and Prehistoric Sites

Site Name

Revised 0508
DNR7449040

Type

Application Area

Application Area

Page 2 of 3

Adjacent Area

Adjacent Area

AEC 03194



Archeology Underground
B _ A SHPO review of the area shown on the application map and information contained

in this form finds that the proposed mining does not have a reasonable probability of

affecting any properties listed or eligible for
listing on the National Register of Historic

Places Therefore no further coordination will be necessary with this office unless the

scope of the application area changes

State Historic Preservation Officer

SHPO

Date

Revised 0508
D N R7449040

Page 3 of 3
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ADDENDUM TO PART 2 ITEM Bl
AMERICAN ENERGY CORPORATION
CENTURY MINE
D042512

GEOLOGY DESCRIPTION

The D042512 area of the Century Mine

is located in Belmont County in southeastern Ohio
The topography of the entire application area is typical of the Appalachian Plateau Province and

is characterized by narrow rounded ridges and deep Vshaped valleys dissecting the terrain

which is underlain by essentially horizontal sedimentary rocks Topographic relief with theD042512
Application Area is approximately 428 feet The lowest surface elevation within the

application area is approximately 915 feet located in a stream valley in the NW on the Nelson G
Lindsey property The highest surface elevation within the application area is approximately

1348 located approx 200 north of Co Hwy 86 on the Leroy Lucas property The maximum
elevation of the Pittsburgh No 8 coalbed within the D0425 Permit area is approximately 880

feet mean sea level msl This occurs in the D042511 Application The lowest surface

elevation within the proposed shadow area of D042512 is 915 feet msl

Stratigraphy of the proposed application area is formed by the Monongahela formation of the

Pennsylvanian period and the Dunkard Group of Permian time The primary strata of both

sections consists of an alternating sequence of limestone sandstone shale claystone and coal

The Monongahela formation averages 250 feet in thickness within the proposed shadow area In

ascending order it occupies the interval from the Pittsburgh 8 coal seam to the Waynesburg 11
coal seam The primary rock units are limestone shale and claystone Limestone forms 15 to

63 of this stratigraphic interval As a result of longwall mining the immediate strata overlying

the Pittsburgh 8 coal seam will cave to a height of 3 to 6 times the mining height depending on
the bulking factor of roof strata The beds above this caved zone are provided some support by
the caved rock but may sag and give rise to bed separation and may be subject to fracturing to

heights 24 to 54 times the mining height 120 to 270 feet above the mine

The Dunkard group is approximately 425 feet thick within the proposed shadow area occupying
the interval from the Waynesburg 11 coal seam to the ground surface The primary rock units

here are shale and claystone These soft units form about 76 percent of this stratigraphic interval

This strata is primarily located within the constrained zone of disturbance resulting from

longwall mining The constrained zone is defined as that interval above 24 to 54 times the

mining height and below 50 feet from the ground surface This strata is expected to be

sufficiently confined to prevent development of any fractures Rock beds here will tend to absorb

most of the strain energy without fracturing Coal seams above the 8 will not be affected by the

mining operation

Strata close to the surface however are not sufficiently confined and may move in any direction

Surface cracks may be produced from tensile strains resulting from longwall mining The depth

of these cracks is generally estimated to be less than 50 feet

1 tc`v 2 MU1 C
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ADDENDUM TO PART 2 ITEM B1
AMERICAN ENERGY CORPORATION
D042512

The main safety against inflow of groundwater into the Century Mine is afforded by the

constrained zone The nature and thickness of the individual beds found here are of particular

importance Through extensive core drilling multiple beds of claystone with total thicknesses of

2 to 197 feet have been identified These claystone beds are relatively impermeable and

generally capable of absorbing large amounts of strain energy before fracturing It is the

applicants opinion the sufficient claystones are inplace to provide an adequate barrier against

inflow from surface water and shallow groundwater disruptions caused by longwall mining
Where stream valleys are encountered longwall operations are generally not planned under less

than about 200 feet of cover to further protect the mine and overlying groundwater resources

Consequently no longwall operations will occur in areas with less than 220 feet of cover with

lowest cover within the mining panels being 260 The rock strata of Belmont County typically

form a gentle monocline that dips southeasterly at grades less than one percent This dip trend

accurately represents the proposed application area with the base elevation of the 8 coal seam

ranging from approximately 650 feet in the east to approximately 680 feet in the northwest

corner

There is an east plunging syncline as indicated by the nosing of the structure contours on the

base of the 8 Coal seam as presented on the Test Hole Variance Request Map Note that this

syncline originates to the west of the proposed AAA and its axis approximately runs through the

following test holes C983 YO6 C985 AEC200806 CLC200227 CLC200230 and

AEC200809 This could lead to increased fracturing in the EW direction with increased

groundwater flow to the east along this axis

2
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ADDENDUM TO PART 2 ITEM B2
AMERICAN ENERGY CORPORATION

GEOLOGICAL IMPACT OF COAL REMOVAL UPON GROUNDWATER

The geological impact of coal removal

is expected to vary from short term to long term The
Pittsburgh 8 coal seam will be mined and in this area has dip of

approximately 05 to thesoutheast with the strike to the northeast Groundwater occurs in this area in severaldisconnected saturated zones associated with the occurrence of the coal seams and
underlyingclaystone units that prevent downward migration of the groundwater Groundwater

is generallylimited to within 100 feet of the surface Since primary porosity in the rock units

is poor nearlyall of the ground water in this area of Ohio occurs as secondary porosity in the joints cleatsfractures and bedding planes of the rocks

As longwall mining progresses a caved area occurs immediately over the coal seam minedAbove this area fractures occur

in hard rocks and extend upward to about 200 feet above thecoal seam In the area above these fracture a zone known as the continuous deformation zone
develops where rocks bend down and form the classic subsidence basin In the center of thebasin the rocks may be fractured and bedding planes may open as a result of this deformationThis process provides new openings to contain additional ground water with a lowering of thephreatic surface of the water in the area After mining the aquifers are more connected and
provide a larger source of water for well recharge

The potential exists to redrill existing wells or to drill new wells after mining Groundwater still

is available after subsidence When subsidence occurs the water levels in some wells dropssometimes to below the bottom of the well bore Groundwater
is not lost to the mine but thewater table is lowered in response to changes in rock permeability The Century mine

is a drymine which indicates that the groundwater does not flow into the mine Rather layers of rockthat act as aquatards prevent downward migration of water into the mine The other layers ofrock being more plastic than elastic tend to fracture or the bedding planes separate and makemore channels for the ground water to reside Existing wells can be deepened or new onesdrilled to encounter the new water table and to increase well bore reservoir storage to providesimilarquantities of water after mining

The geologic structures in the application area consist of gently folded rocks that dip to thesoutheast at approximately 22 feet per mile Overburden thickness above the Pittsburgh seamranges from a low of approximately 220 feet just upstream from D1115A within the shadowarea to approx 680 feet under the hilltop with a measured elevation of 1348 located in the SW
quarter of Section 21 of the proposed permit area on the Leroy Lucas property While geologicstructure can influence regional groundwater flow patterns local variations in hydraulic
properties of the rocks tend to accentuate localized flow systems

In summary the coal removal

is expected to have an impact on the ground water in the
Applications area The impacts are described in Part 3 Item C
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Ohio Department of Natural Resources

TED STIiICKLAND GOVERNOR SEAN D LOGAN DIRECTOR

John F Rusted Chief
Division ofMineral Resources management

2045 Morse Road Bldg H$
Columbus OH 432296693

Phone 614 2656633 Fax 614 2657998

November 18 2008

NR0001

Mr Jim Chuckery

Jack A Hamilton Associates Inc
342 High St Box 471

Flushing Ohio 43977

RE Test hole variance request for a proposed 21891acre adjacent area
application for The American Energy Corporation Permit D0425

Dear Mr Chuckery

The requested test hole variance request for the proposedabovereferencedAmerican Energy Corporation D0425 adjacent area has been
approved and is enclosed

This test hole variance request is approved for a variance from Ohio
Administrative Code 150113413C2eii which addresses the number
of required test holes Data from 97 test holes on and near the proposed
adjacent area have been submitted Four cross sections also have been
enclosed

For this proposed adjacent area the Division has determined that the

abovecaptioned variance request contains equivalent information in a

satisfactory form per OAC 150113413C3 Therefore the requested
test hole variance has been approved and is attached Due to the amount of
material submitted the test hole data the map and the cross sections are
being retained in Division files for reference when the adjacent area
application is submitted for review Please include this cover letter the

approved variance request the test holes the map and the cross sections
with the application submittal

ohiodnrconi

QA
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Note that this variance request approval does not limit the assessment
by the Division of all aspects of the application once the application is

submitted Note also that if the extent of mining increases during the review

process additional test holes may be required

Feel free to contact me at 6142656628 or at

mikedillmandnrstateohus if you have any questions

Sincerely

Mike Diliman Geologist

Division of Mineral Resources Management

mjd

Enclosure

cc The American Energy Corporation

file
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342 High St Box 471

Flushing OH 43977

P 740 9684947

740 9684225

ail hamiltonlstnet
wwwhamil tonandassoc com

Civil
Engineering

Land Surveyinj

Mine
Permitting

GIS Data Service

Land Developmen

Global
Positioning System

May 1 2008

Revised October 2 2008

1
4

Chief

Ohio Department of Natural Resources

Division of Mineral Resources Management
2045 Morse Road Bldg H2
Columbus Ohio 432296693

Dear Sir

RECEIVED

OCT 62008

Division of Mineral

Resources Management

The American Energy Corporation is preparing an adjacent area permit application for

underground mining in the Pittsburgh No 8 coal seam and hereby requests a variance from rule
OAC 150113413 C2eiiThe proposed permit is located in Sections 3 4 9 10 13 14 15
19 20 21 25 26 and 27 Washington Township T5N R4 W Belmont County Ohio The method
of mining will be conventional entrypillar for the development ofmains and gate entries and full

recovery The proposed underground works permit area of 21891 acres will be adjacent to Permit
D0425

The Pittsburgh No 8 coal seam ranges in elevation from 637 feet Test Hole AEC200809
to 672 feet Test Hole CLC200218 msl with overburden thicknesses ranging from 82 feet at Test
Hole AEC200803 located in the northwest quarter of Section 3 to 657 feet at Test HoleAEC200804located in the southeast quarter of Section 21 Gravity discharge of water from this mine
will be nonexistent because of the coal elevation and thickness of overburden present within the
limits ofthis proposed permit area The surface elevation at the slope entance to Century Mine is
9548 msl The regional dip of the Pittsburgh No 8 coal seam to the southeast local dip being to
the northeast also lends itself to the prevention of gravity discharge Water which may be
encountered during the mining process will be used in the mine for dust control or pumped to the
surface into treatment ponds before being discharged into the stream system

Pursuant to OAC 150113413C2eii fourteen 14 test holes with geologic data and
acidbase accounting for the Pittsburgh No 8 coal seam is required for the 21891 acres of mining
proposed for this adjacent area permit A total of ninety seven 97 test holes are being submitted
with this test hole variance request All ninety seven 97 test holes show the geologic data
throughout the depth of drilling Thirty 30 test holes have complete acidbase accounting for the
roof coal seam and floor Eight 8 test holes have acidbase accounting for the roof and floor only
The remaining fifty five 55 test holes have geologic data only Summarizing twelve 12 of the
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342 High St Box 471

Flushing 01143977

Ph 740 9684947

`fax 740 9684225

mailhamiltonlstnet
wwwhamiltonandassoc com

Civil Engineer

Land Survey

Mine Permitt

GIS Data Servi

Land Developm
Global

Positioning Syste

May 1 2008

Revised October 2 2008

i

Chief

Ohio Department of Natural Resources
Division of Mineral Resources Management
2045 Morse Road Bldg H2
Columbus Ohio 432296693

Dear Sir

The American Energy Corporation is preparing an adjacent area permit application forunderground mining in the Pittsburgh No 8 coal seam and hereby requests a variance from ruleOAC 150113413 C2eiiThe proposed permit is located in Sections 3 4 9 10 13 14 1519 20 21 25 26 and 27 Washington Township T5N R4W Belmont County Ohio The methodof mining will be conventional entrypillar for the development of mains and gate entries and fullrecovery The proposed underground works permit area of21891 acres will be adjacent to PermitD0425

The Pittsburgh No 8 coal seam ranges in elevation from 637 feet Test Hole AEC200809to 672 feet Test Hole CLC200218 msl with overburden thicknesses ranging from 82 feet at TestHole AEC200803 located

in

the northwest quarter of Section 3 to 657 feet at Test HoleAEC200804located in the southeast quarter of Section 21 Gravity discharge of water from this minewill be nonexistent because of the coal elevation and thickness ofoverburden present within thelimits of this proposed permit area The surface elevation at the slope entance to Century Mine

is9548 msl The regional dip of the Pittsburgh No 8 coal seam to the southeast local dip being tothe northeast also lends itself to the prevention of gravity discharge Water which may beencountered during the mining process will be used in the mine for dust control or pumped to thesurface into treatment ponds before being discharged into the stream system

Pursuant to OAC 150113413C2eii fourteen 14 test holes with geologic data andacidbase accounting for the Pittsburgh No 8 coal seam is required for the 21891 acres of miningproposed for this adjacent area permit A total of ninety seven 97 test holes are being submittedwith this test hole variance request All ninety seven 97 test holes show the geologic datathroughout the depth of
drilling Thirty 30 test holes have complete acidbase accounting for theroof coal seam and floor Eight 8 test holes have acidbase

accounting for the roof and floor onlyThe remaining fifty five 55 test holes have geologic data only Summarizing twelve 12 of the
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test holes are located within the proposed permit limits seven 7 of the these test holes have
complete acidbase accounting Pursuant to the aforementioned rule seven 7 test holes are lacking
for this proposed permit

The following addenda are being submitted with this Test Hole Variance Request to support
the preceding narrative and to justify approval of this request

1 A Test Hole Variance Request map showing the location of the above referenced test
holes and also showing Pittsburgh No 8 coal seam base contours at five 5 foot
intervals The map also depicts the proposed mining plan consisting of main and gate
entry development and the location of Geologic Cross Sections AA and DD taken

along the approximate strike of the Pittsburgh No 8 coal seam and BB and CCtaken

along the approximate dip of the Pittsburgh No 8 coal seam

2 Test hole data listed on Attachment 13s and drill logs compiled from extensive drilling
within the proposed and existing mine workings of Permit D0425

3 Four 4 geologic cross sections AA BB CC and DD depicting the strata from
the surface to and immediately below the Pittsburgh No 8 coal seam

4 Listing of all ninety seven 97 test holes with location surface elevations base of coal
elevations overburden thickness and whether or not acidbase accounting is present

We believe that all data submitted herein and data previously submitted for Permit D0425 and
subsequent adjacent area permits adequately represents the structure and stratigraphy of this

proposed underground mine permit and the geology of the proposed mining area

Your prompt review and approval of this Test Hole Variance Request will be appreciated The
approved Test Hole Variance Request and addenda will be made part of the permit application upon
submittal to the Division of Mineral Resources Management

Please call if you have any questions or comments

Sincerely

JACK A HAMILTON ASSOCIATES INC
Consultants for American Energy Corporation

m Chuckery

Permitting
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ADDENDUM TO TEST HOLE VARIANCE REQUEST
AMERICAN ENERGY CORPORATION

Test Hole Location

Surf

Elev

Base of

8 Coal

Elev

Overburden

Thickness

ft
To top of

8 coal

Attachment

13

Drill

Log

AcidBase

Account

AEC200001 NE114 SEC 36 1023 681 336 X x

AEC200002 NE14 SEC 30 1264 664 592 X x

AEC200003 NE14 SEC 31 976 675 294 X x

AEC200004 NE14 SEC 19 1267 671 589 X X

AEC200102 NE114 SEC 25 1239 678 555 X x

AEC200104 NW114 SEC 31 1004 677 320 X x

AEC200109 NE14 SEC 35 1244 657 581 X X

AEC200110 NW14 SEC 36 1267 686 574 X x

AEC200111 NW114 SEC 29 1087 640 441 x x

AEC200112 SE114 SEC 5 1075 663 400 X X

AEC200114 SEI4 SEC 30 1314 640 667 X x

AEC200115 NE14 SEC 23 1220 627 586 X x

AEC200116 SWI4 SEC 31 1225 688 531 X x

AEC200124 SE114 SEC 7 1140 710 423 X x

AEC200125 SWI14 SEC 1 1220 707 506 X x

AEC200126 SWI14 SEC 6 1230 695 529 X x

AEC200129 NW114 SEC 5 1110 677 424 X

AEC200130 NW14 SEC 34 1080 666 409 X

AEC200132 NWI4 SEC 34 1100 651 441 X

AEC200803 NEI4 SEC 3 746 658 82 X x

AEC200804 SEI4 SEC 21 1332 668 657 X x

AEC200805 SE14 SEC 20 986 667 312 X x

AEC200806 SEI4 SEC 27 1270 663 602 X x

AEC200807 SWI4 SEC 9 849 655 186 X x

AEC200808 NW14 SEC 20 1291 656 628 X x
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ADDENDUM TO TEST HOLE VARIANCE REQUEST
AMERICAN ENERGY CORPORATION

Test Hole Location

Surf

Elev

Base of

8 Coal

Elev

Overburden

Thickness

ft
To top of

8 coal

Attachment

13

Drill

Log

AcidBase

Account

AEC200809 NW14 SEC 9 1267 637 622 X x

CLC200127 NEI4 SEC 28 1014 620 387 X

CLC200129 SE14 SEC 29 1210 688 515 X

CLC200132 SW114 SEC 4 1273 689 580 X

CLC200133 SEI4 SEC 11 1205 710 491 X

CLC200201 NE14 SEC 11 1230 680 546 X

CLC200204 NWI4 SEC 19 1245 680 558 X x

CLC200206 SEI4 SEC 25 1250 676 569 X RoofFloor

CLC200208 SEI4 SEC 30 1250 659 584 X

CLC200211 SW14 SEC 23 1230 611 613 X x

CLC200213 SEI4 SEC 29 1035 624 406 X

CLC20D218 SW14 SEC 21 1320 672 641 X RoofFloor

CLC200220 NE14 SEC 26 1325 670 647 X RoofFloor

CLC200223 NEI4 SEC 19 1260 664 589 X RoofFloor

CLC200231 NW14 SEC 23 1310 631 673 X

CLC200232 NW14 SEC 30 1230 675 549 X

CLC200233 SWI4 SEC 19 1250 671 570 X RoofFloor

CLC200234 NWI4 SEC 24 1230 645 580 X

CLC200235 SW14 SEC 36 1160 683 471 X

CLC200236 NWI4 SEC 4 1175 674 497 X x

CLC200238 NEI4 SEC 34 1310 640 664 X

CLC200239 SW14 SEC 4 1225 675 545 X x

CLC200240 NW14 SEC 28 1225 627 590 X
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ADDENDUM TO TEST HOLE VARIANCE REQUEST
AMERICAN ENERGY CORPORATION

Test Hole Location

Surf

Elev

Base of

8 Coal

Elev

Overburden

Thickness

ft
To top of

8 coal

Attachment

13

Drill

Log

AcidBase

Account

CLC200241 NW14 SEC 29 1105 640 458 X

CLC200243 SW14 SEC 24 1330 650 673 X

N9414 SWI14 SEC 7 1095 731 360 X x

N9415 SE114 SEC 36 1199 652 542 X

N9416 SEI4 SEC 25 1279 677 594 X

N9417 NW14 SEC 6 1183 706 470 X

N9418 NEI4 SEC 20 1243 797 442 X

CLC200227 SEI4 SEC 21 1315 662 646 X RoofFloor

CLC200230 SEI4 SEC 15 1260 649 605 X RoofFloor

YO04 SE14 SEC 20 980 663 310 X RoofFloor

CLC200237 SE114 SEC 34 1250 646 599 X x

N9441 NE14 SEC 5 1149 676 465 X x

C9804 SEI4 SEC 32 965 673 285 X x

M17 SW14 SEC 20 1215 828 383 X x

M14 NW14 SEC 15 895 796 99 x x

BO1 SWI4 SEC 4 856 750 103 X x
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ADDENDUM TO TEST HOLE VARIANCE REQUEST
AMERICAN ENERGY CORPORATION

Test Hole Location

Surf

Elev

Base of

8 Coal

Elev

Overburden

Thickness

ft
To top of

8 coal

Attachment

13

Drill

Log

AcidBase

Account

N9419 1122 810 309 X

N9441 NE14 SEC 5 1149 676 465 X x

M14 NW114 SEC 15 895 796 95 x x

M17 SW114 SEC 20 1215 828 383 X x

C9804 SE14 SEC 32 965 673 285 X X

BO 1 SWI4 SEC 4 856 750 100 X x

C981 NE114 SEC 1 1229 687 535 X

C982 NE14 SEC 19 1260 781 475 X

C983 NE14 SEC 8 1246 722 516 X

C985 SW14 SEC 33 1258 686 564 X

NA8706 NEI4 SEC 28 979 619 355 X

NA8707 NE14 SEC 22 1301 608 689 X

NA8708 NE14 SEC 16 1333 625 701 X

NA8709 SW14 SEC 23 1329 620 703 X

NA8710 SE14 SEC 30 1332 656 669 X

YO1 DDH1 NW14 SEC 2 980 719 254 x

Y002 NWI4 SEC 26 936 676 253 X

YO3 DDH3 SWI4 SEC 9 1020 746 267 X

YO5DDH5 SWI4 SEC 3 953 704 242 X

YO6DDH6 SEI4 SEC 3 944 700 238 x

YO7DDH7 SE14 SEC 1 1060 701 352 X

M16 NEI4 SEC 14 1080 746 330 X

M20 SW14 SEC 8 1140 721 415 X

01 NE114 SEC 15 1221 789 428 X

05 929 806 119 X

Note Items in bold print are test holes located within the proposed adjacent area permit limits

AEC 03247



ADDENDUM TO TEST HOLE VARIANCE REQUEST
AMERICAN ENERGY CORPORATION

Test Hole Location

Surf

Elev

Base of

8 Coal

Elev

Overburden

Thickness

ft
To top of

8 coal

Attachment

13

Drill

Log

AcidBase

Account

NMC11 SE14 SEC 28 820 709 105 X

NMC20 SE14 SEC 28 819 701 111 X

NMC21 SE14 SEC 28 828 699 122 X

NMC22 SE14 SEC 28 820 699 115 X

NMC23 SE14 SEC 28 814 702 104 X

NMC24 NE14 SEC 27 861 690 164 X

ONI NEI4 SEC 3 716 664 45 X

ON2 NEI4 SEC 3 744 663 73 X

ON3 NEI4 SEC 3 745 659 79 X

AEC200131 SW14 SEC 28 1310 634 671 X

CLC200237 SE14 SEC 34 1250 646 599 X x

NA8702 SE14 SEC 16 1259 626 627 X

Note Items in bold print are test holes located within the proposed adjacent area permit limits
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ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200001

Field Engineer Kim Cecil

Surface Elevation 102319

Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Thickness

ft

Northing 678882

Easting 2420954

LJ Hughes and Sons Inc

Depth

From To Water Physical

ft ft Strata Bearing Properties

2300 000 2300 Casing

1640 2300 3940 Shale blk YES

130 3940 4070 Claystone dk gy YES

070 4070 4140 Claystone gy YES

310 4140 4450 Claystone dk gy

1190 4450 5640 Sandstone gy w sh stks

060 5640 5700 Claystone gm
1200 5700 6900 Claystone gy

080 6900 6980 Shale dk gy layered

260 6980 7240 Claystone gy

030 7240 7270 Shale dk gy

050 7270 7320 Claystone dk
fly

370 7320 7690 Shale dk gy

2180 7690 9870 Claystone dk gy

020 9870 9890 Bone w coal WAYNESBURG No 11

130 9890 10020 Claystone gy

060 10020 10080 Shale blk

2680 10080 12760 Claystone dk gy w ss slks

290 12760 13050 Shale gy

740 13050 13790 Claystone red gm
750 13790 14540 Limestone

810 14540 15350 Claystone gm
1270 15350 16620 Claystone gy w Is nods

120 16620 16740 Claystone gm
2150 16740 18890 Claystone gy w Is nods

390 18890 19280 Shale gm
360 19280 19640 Claystone gy w

Is

nods

035 19640 19675 Claystone gm
055 19675 19730 Shale blk

1900 19730 21630 Limestone shaley layered

180 21630 21810 Claystone gm
570 21810 22380 Limestone

090 22380 22470 Flintclay layered

230 22470 22700 Claystone gy

550 22700 23250 Claystone gm
090 23250 23340 Claystone gy

890 23340 24230 Limestone

140 24230 24370 Claystone dk gy

150 24370 24520 Shale blk

410 24520 24930 Coal SEWICKLEY No 9

600 24930 25530 Shale gy gm
980 25530 26510 Claystone gy gm
210 26510 26720 Shale dk gy

450 26720 27170 Coal

100 27170 27270 Shale gy gm
1700 27270 28970 Limestone

030 28970 29000 Claystone gm
2180 29000 31180 Claystone gy

410 31180 31590 Shale blk

1090 31590 32680 Claystone gy gm
190 32680 32870 Limestone massive

210 32870 33080 Shale dk gy w

Is

nods

180 33080 33260 Limestone shaley nodular

160 33260 33420 Claystone gy w

Is nods

180 33420 33600 Claystone dk gy w ss stks

030 33600 33630 Coal wl bone stks

AEC200001_Is
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Thickness of

Hard Rock
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000

000
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000

000

000

000

000

000
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000

000
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000

000
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000
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000
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000
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000
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000

000

00D

190

000

180

000

000

00D

739 AM 122104
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Thicknessa
ft

Depth

From

ft

ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200001

To
Water

ft Strata
Bearing

010 33630 33640 Shale blk

010 33640 33650 Coal w bone stks ROOF COAL
050 33650 33700 Shale gy soft

035 33700 33735 Shale wbone
361 33735 34096 Coal w bone stks PITTSBURGH No9
149 34096 34245 Coal w bone pyritic

100 34245 34345 Shale dk

340 34345 34685 Shale gy w

I
s nods

350 34685 35035 Claystone gy w

I
s nods

300 35035 35335 Shale gy sandy

220 35335 35555 Shale gy

270 35555 35825 Sandstone wish stks

640 35825 36465 Shale y

Total Depth 36415

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 7640 21
Soft Rock 28825 79

36465

Page No 2 of 2

Thickness of

Physical Hard Rock

Properties HR ft
ac cm em
ac cv ev

cm em

cm em

ac cv ev

ac cv ev

cm em

ak cm em

ak cv ev

cs es

cm em

cs es y

cm em

000

000

000
000

000

000
000

000

000

000
000

270

000

7640

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

11000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

S l h

CaCO3 tons as CaCO3
u p ur Total Sul Tot I Sul

Roof I Oft

C
20349 191 165 597 1438oal

Botto 10 ft

296 471 168 14700 1440m 32060 364 362 11355 2071

4

AEC2000Otxls

7640

21

739 AM 12204

AEC 03250



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200002

Field Engineer Kim Cecil

Surface Elevation 1264
Drill Hole Coordinates State Plane 1927 NA Datum

4

Thickness

ft
2100

500

700

470

420

500

110

700

1100

700

290

210

500

1400

2100

1190

1610

700

1500

580

250

130

540

200

390

650

260

2500

1000

210

050

100

290

1030

660

560

1660

860

055

045

020

030

080

300

850

650

380

130

150

560

490

450

310

050

095

420

AEC200002xls

Drilling Company

Northing 678055

Easting 2426386

LJ Huges and Sons Inc

Depth

From To Water Physical

ft ft Strata
Bearing Properties

000 2100 Casing

2100 2600 Shale grn YES cm em
2600 3300 Sandstone gy YES cs es
3300 3770 Shale grn cm em
3770 4190 Shale redgm YES cm em
4190 4690 Claystone gy cv ev
4690 4800 Shale gy YES cm em
4800 5500 Shale gm limey ak cm em
5500 6600 Shale redgm cm em
6600 7300 Shale gy w

Is nods
ak cm em

7300 7590 Sandstone gy Cs es
7590 7800 Shale gm cm em
7800 8300 Claystone red

cv ev
8300 9700 Shale gm cm em
9700 11800 Shale red cm em

11800 12990 Shale gm w

Is nods ak cm em
12990 14600 Claystone redgrn cv ev
14600 15300 Shale grn w Is nods

ak cm em
15300 16800 Shale gm cm em
16800 17380 Claystone redgm cv ev
17380 17630 Limestone nodular

ak cs es
17630 17760 Claystone redgm cv ev
17760 18300 Shale gm limey ak cm em
18300 18500 Shale grn cm em
18500 18890 Sandstone gy cs as
18890 19540 Shale gm cm em
19540 19800 Shale red cm em
19800 22300 Shale gm cm em
22300 23300 Claystone gy cv ev
23300 23510 Coal w sh layers WASHINGTON No 12 ac cv ev
23510 23560 Shale gy cm em
23560 23660 Coal

ac cv ev
23660 23950 Claystone gy cv ev
23950 24980 Claystone gm cv ev
24980 25640 Claystone red cv ev
25640 26200 Shale gy sandy cs es
26200 27860 Shale gy sandy

cs es
27860 28720 Shale gm cm em
28720 28775 Coal WAYNESBURG A

ac cv ev
28775 28820 Shale gy pyrite ac cm em
28820 28840 Coal w bone

ac cv ev
28840 28870 Coal w sh stks

ac cv ev
28870 28950 Shale gy cm em
28950 29250 Limestone nodular

ak cs es
29250 30100 Limestone shaley ak cs es
30100 30750 Sandstone gy cs es
30750 31130 Shale gm cm em
31130 31260 Limestone nodular ak cs as
31260 31410 Shale gm w

I
s nods

ak cm em
31410 31970 Sandstone gy cs as
31970 32460 Shale grn cm em

Page No 1 of 3

Thickness of

Hard Rock

HR ft

y

y

y

y

000

000

700

000

000

000

000

000

000

000

290

000

000

000

000

000

000

000

000

000

250

000

000

000

390

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

y 300

y 850

y 650

y

y

000

130

000

560

000

450

000

000

000

000

32460 32910 Limestone ak cs as y
32910 33220 Claystone gy cv ev
33220 33270 Shale blk

ac cm em
33270 33365 Shale dk gy cm em
33365 33785 Shale gy cm em

822 AM9152007

AEC 03251



ii
1
4
1

ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200002

Thickness

ft
1320

050

030

050

350

2030

750

220

160

340

2420

200

520

410

1030

360

4360

240

030

185

300

1010

1700

300

645

130

040

125

025

130

1985

240

320

970

110

250

265

1400

390

050

143

082

515

017

135

1010

Depth

From To

ft ft Strata

33785 35105 Sandstone gy wsh stks

35105 35155 Shale blk

35155 35185 Coal WAYNESBURG No 11

35185 35235 Shale gy

35235 35585 Claystone gy

35585 37615 Limestone shaley

37615 38365 Claystone grn

38365 38585 Claystone gy

38585 38745 Claystone grn

38745 39085 Shale redgrn

39085 41505 Limestone w sh layers

41505 41705 Claystone gy

41705 42225 Limestone w sh
layers

42225 42635 Claystone grn

42635 43665 Limestone

43665 44025 Shale grn

44025 48385 Limestone w sh layers

48385 48625 Claystone gy

48625 48655 Shale gy

48655 48840 Coal SEWICKLEY No 9

48840 49140 Shale gy

49140 50150 Shale grn sandy

50150 51850 Sandstone gy

51850 52150 Shale gy sandy

52150 52795 Shale gy

52795 52925 Sandstone gy w coal stks

52925 52965 Claystone gy

52965 53090 Coal

53090 53115 Shale gy

53115 53245 Coal

53245 55230 Limestone w sh layers

55230 55470 Shale gm
56470 55790 Shale gy

55790 56760 Limestone nodular

56760 56870 Coal bony
56870 57120 Shale gy w

Is nods

57120 57385 Limestone

57385 58785 Limestone w claystone stks

58785 59175 Claystone gm
59175 59225 Shale gy

59225 59368 Coal w bone pyritic ROOF COAL
59368 59450 Shale gy

59450 59965 Coal PITTSBURGH NO 8

59965 59982 Bone w coal stks

59982 60117 Shale gy

60117 61127 Shale gy w Is nods

Page No 2 of 3

Water

Thickness of

Physical Hard Rock

Bearing Properties HR ft
cs es y 1320

ac cm em 000

ac cv ev 000

cm em 000

cv ev D00

ak cs as y 2030

cv ev 000

cv ev 000

cv ev 000

cm em 000

ak cs as y 2420

cv ev 000

ak cs es y 520

cv ev 000

ak cs as y 1030

cm em 000

ak cs es y 4360

cv ev 000

cm em 000

ac cv ev 000

cm em 000

cs as 000

cs es y 1700

cs es 000

cm em 000

cs as 000

cv ev 000

ac cv ev 000

cm em 000

ac cv ev 000

ak cs es y 1985

cm em 000

cm em 000

ak cs as y 970

ac cv ev 000

ak cm em 000

ak cs as y 2 65

ak cs as y 1400

cv ev 000

cm em 000

ac cv ev 000

cm em 000

ac cv ev 000

ac cv ev 000

cm em 000

ak cm em 000
Total Depth 61127 22570

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit
22570

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 37

Hard Rock

AEC200002xls

Thickness Percent

Ft
22570 37

822 AM9152007

AEC 03252



ATTACHMENT 13
Page No 3 of 3

DIAMOND DRILL HOLE AEC 200002

Depth
Thickness of

Thickness From To Water Physical Hard Rock
ft ft ft Strata

Bearing Properties HR Iftl

ROTS KOOK 38557 63
61127

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 1O

f
t 18308 240 142 749 1084

Coal 388 591 304 18500 1810
Bottom 10 ft 2840 508 421 15900 1300

AEC200002xis
822 AM9152007

AEC 03253



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200003

Field Engineer Kim Cecil

Surface Elevation 97643
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 682637

Easting 2421552
Drilling Company LJ Hughes Sons Inc

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearing
2300 000 2300 Casing

200 2300 2500 Shale gy YES
330 2500 2830 Claystone gy w

Is nods YES
060 2830 2890 Limestone

030 2890 2920 Claystone gy soft YES
050 2920 2970 Shale dk gy limey

080 2970 3050 Limestone

030 3050 3080 Claystone gy soft

320 3080 3400 Core loss

050 3400 3450 Claystone dk gy

150 3450 3600 Shale gy sandy YES
200 3600 3800 Shale gy

050 3800 3850 Shale gy sandy
060 3850 3910 Clay soft

160 3910 4070 Shale gy sandy
120 4070 4190 Shale gy

1510 4190 5700 Sandstone gy wsh stks

040 5700 5740 Claystone gy

1

030 5740 5770 Bone w coal stks WAYNESBURG No 114 210 57 70 59 80 Cta stone I d

300 5980
y gy w s no s

6280 Limestone shaley nodular

350 6280 6630 Shale gy w

I
s nods

080 6630 6710 Limestone

160 6710 6870 Shale gy w

I
s nods

400 6870 7270 Limestone massive

280 7270 7550 Shale gy limey

850 7550 8400 Claystone gy

200 8400 8600 Limestone nodular

900 8600 9500 Claystone gy w

I
s nods

040 9500 9540 Claystone red

260 9540 9800 Claystone gy w

I
s nods

070 9800 9870 Limestone

1150 9870 11020 Shale gy w

I
s nods

1280 11020 12300 Limestone w sh layers

060 12300 12360 Limestone shaley nodular

1490 12360 13850 Shale gy limey

400 13850 14250 Limestone nodular

050 14250 14300 Shale gy w

I
s nods

490 14300 14790 Claystone gy w

Is nods
230 14790 15020 Limestone shaley

230 15020 15250 Shale gy w

Is nods
1600 15250 16850 Limestone layered

240 16850 17090 Claystone gy w Is nods
500 17090 17590 Limestone

710 17590 18300 Shale gy w

I
s nods

1160 18300 19460 Limestone nodular

440 19460 19900 Shale dk gy limey

140 19900 20040 Shale dk gy broken

020 20040 20060 Shale blk

130 20060 20190 Coal w sh stks SEWICKLEY No 9

120 20190 20310 Shale dk gy
430 20310 20740 Shale gy sandy
640 20740 21380 Sandstone w sh stks

1240 21380 22620 Shale gy
015 22620 22635 Shale blk

AEC200003 xis

Page No 1 of 3

Thickness of

Physical Hard Rock

Properties HR ft
000

cm em 000
ak cv ev 000
ak cs es y 060

cv ev 000
ak cm em 000

ak cs es y 080

cv ev 000

000
cv ev 000
cs es 000
cm em 000
cs as 000
cv ev 000

cs es 000

cm em 000
cs es y 1510

cv ev 000
ac cv ev 000

ak cv ev 000
ak cs es y 300
ak cm em 000
ak cs es y 080

ak cm em 000

ak cs es y 400

ak cm em 000

cv ev 000
ak cs es y 200

ak cv ev 000

cv ev 000

ak cv ev 000
ak cs as y 070

ak cm em 070
ak cs es y 1280

ak cs as y 060

ak cm em 0
6
0

ak cs as y 400
ak cm em 000

ak cv ev 000

ak cs es y 230
ak cm em 000
ak cs as y 1600

ak cv ev 000

ak cs as y 500
ak cm em 000
ak cs es y 1160

ak cm em 000
cv ev 000
ac cm em 000
ac cv ev 000
cm em 000
cs es 000
cs es y 640
cm em 000
ac cm em 000

740 AM 12204

AEC 03254



ii

4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200003

Thickness

ft
175

025

070

050

085

1710

040

190

060

130

370

110

360
140

150

410

120

150

170

140

1340

450

250

040

066

025

097

384

095

021

050

195

520

550

800

130

Total Depth 32303

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Hard Rock

Soft Rock

Thickness Percent

Ft
13745 43
18558 57
32303

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

AEC200003 xis

Neutralization

Depth

From To

ft ft Strata

22635 22810 Coal w sh stks FISHPOT
22810 22835 Shale w coal carbonated
22835 22905 Coal pyritic

22905 22955 Coal bony
22955 23040 Shale dk gy

23040 24750 Limestone nodular

24750 24790 Claystone gm
24790 24980 Limestone shaley

24980 25040 Claystone gm
25040 25170 Shale gy
25170 25540 Sandstone wsh stks

25540 25650 Shale gy sandy
25650 26010 Shale gy

26010 26150 Shale gy w

I
s nods

26150 26300 Limestone nodular

26300 26710 Claystone gy w

I
s nods

26710 26830 Limestone shaley

26830 26980 Claystone gy w I
s nods

26980 27150 Limestone shaley nodular

27150 27290 Shale gy w

I
s nods

27290 28630 Limestone nodular

28630 29080 Shale gy w I
s nods

29080 29330 Claystone gy
29330 29370 Shale dk gy

29370 29436 Coal pyrite ROOF COAL
29436 29461 Coal bony w sh

29461 29558 Shale dk gy

29558 29942 Coal bony w sh stks PITTSBURGH NO8
29942 30037 Coal

30037 30058 Coal w sh silks

30058 30108 Shale dk gy

30108 30303 Limestone shaley nodular

30303 30823 Claystone gy w

I
s nods

30823 31373 Shale gy

31373 32173 Sandstone w sh stks

32173 32303 Limestone nodular

Page No 2 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
ac cv ev 000

ac cv ev 000
ac cv ev 000
ac cv ev 000
cm em 000
ak cs es y 1710

cv ev 000

ak cs es y 190

cv ev 000

cm em 000

cs es y 370

cs es 000

cm em 000

ak cm em 000
ak cs as y 150
ak cv ev 000
ak cs es y 120

ak cv ev 000
ak cs es y 170

ak cm em 000
ak cs es y 1340
ak cm em 000

cv ev 000
cm em 000

ac cv ev 000

ac cv ev 000
cm em 000
ac cv ev 000

ac cv ev 000

ac cv ev 000

cm em 000
ak cs as y 195

ak cv ev 000

cm em 000
cs es y 800
ak cs as v 130

Potential CaCO3
Acidity tons Deficiency

1000 tons as tons11000

13745

13745

43

740 AM 122104

AEC 03255



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200003

Page No 3 of 3

Thickness

Depth

From To

ft Strata

Water

Bearing

Thickness of

Physical Hard Rock

Properties HR ft
Potential tons100 Total

Pyritic CaCO3 tons as CaCO3
Stratum tons as CaCO3 Sulohur Sulphur Total Sul Total Sul

Roof 10

ft

C
16406 290 214 907 734

oal 763 562 302 1760 1680
Bottom 10 ft 30800 300 258 936 2140

AEC200003xls

740 AM1122104

AEC 03256



4

4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200004

Thickness

ft

Depth

From

ft

Field Engineer Kim Cecil

Surface Elevation 126700
Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

To

ft

Page No 1 of 3

Northing 682440

Easting 2430373

U Hughes and Sons Inc

Water Physical

Thickness of

Hard Rock

2300 000 2300 Casin

V G116J fl n Il

000
1400 2300 3700 Cla stone redgy YES cv ev 000

100 3700 3800 Core loss 000
230 3800 4030 Cla stone YES cv ev 0 00
330 4030 4360 Shale gy w Is nods ak cm em 000
180 4360 4540 Shale broken cv ev 000
520 4540 5060 Shale w

Is nods ak cm em 000
240 5060 5300 Cla stone red YES cv ev 000
660 5300 5960 Cla stone redgy YES cv ev 0 00
540 5960 6500 Sandstone gy w sh stks

cs es 5 40
1460 6500 7960 Shale cly w

I
s nods ak cm em 000

1100 7960 9060 Cla stone red YES cv ev 000
040 9060 9100 Core loss 000

1150 9100 10250 Shale red cm em 000
050 10250 10300 Core loss 000

1600 10300 11900 Shale gy cv ev 0 00
020 11900 11920 Bone WASHINGTON No 12

ac cv ev 000
380 11920 12300 Shale gy limey ak cm em 000

5400 12300 17700 Shale red w Is nods ak cm em 0 00
260 17700 17960 Limestone nodular

ak cs as 2 60
740

330

17960

18700

18700

19030

Shale wl Is nods

Shale red
ak cm em

cm em

000

000
1830 19030 20860 Shale w

Is

nods ak cm em 000
020 20860 20880 Shale btk

ac cm em 000
560 20880 21440 Shale gy sandy w Is nods ak cs es 000

2555 21440 23995 Sandstone w ss stks cs as 2555
010 23995 24005 Shale blk ac cm em 000
310 24005 24315 Coal w shale stks LITTLE WASHINGTON ac cv ev 000
270 24315 24585 Cla stone cv ev 000
025 24585 24610 Core loss 000

1630 24610 26240 Claystone w

Is nods ak cv ev 000
060 26240 26300 Core loss 000

1090 26300 27390 Shale cm em 000
910 27390 28300 Shale gy sandy cs es 000
235 28300 28535 Shale Cm em 000
575 28535 29110 Coal bony w sh stks WAYNESBURGH A ac cv ev 000
065 29110 29175 Shale w

I
s nods ak cm em 000

100 29175 29275 Shale blk Garb
ac cm em 000

1025 29275 30300 Shale w Is nods ak cm em 000
100 30300 30400 Shale gy sandy Cs es 000

1090 30400 31490 Shale gy cm em 000
550 31490 32040 Sandstone gy cs as 550
290 32040 32330 Shale gy sandy cm em 0 00
350 32330 32680 Sandstone w sh stks CS as 3 50
080 32680 32760 Cla stone

cv ev 000
370 32760 33130 Limestone nodular ak cs es 370
140 33130 33270 Cla stone gy soft

cv ev 000
050 33270 33320 Shale dk gy soft cm em 0 00
230 33320 33550 Shale sandy cm em 0 00
560 33550 34110 Sandstone cs es 560
490 34110 34600 Shale sandy cm em 000
530 34600 35130 Sandstone w sh stks cs es 530
130 35130 35260 Shale w ss stks cs as 000
460 35260 35720 Shale cm em 000
030 35720 35750 Shale blk ac cm em 0 00
100 35750 35850 Cla stone

cv ev 000

AEC200004xls
256 PM9122007

AEC 03257



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200004

4

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Page No 2 of 3

Thickness of

Physical Hard Rock

450 35850 36300 Limestone massive ak cs as 450
380 36300 36680 Shale w

I
s nods ak cm em 000

1060 36680 37740 Limestone ak cs es 1060
1230 37740 38970 Shale w

Is

nods ak cm em 000
520 38970 39490 Shale gy sandy cs as 000
560 39490 40050 Shale red cm em 000
250 40050 40300 Limestone nodular ak cs as 250

2000 40300 42300 Limestone w claystone parting ak cs as 2000
230 42300 42530 Limestone ak cs as 230

1180 42530 43710 Cla stone w I
s nods ak cv ev 000

590 43710 44300 Limestone shaley ak cs as 590
3500 44300 47800 Limestone w sh layers ak cs as 3500
1050 47800 48850 Shale gy w I

s nods ak cm em 000
890 48850 49740 Limestone shaley ak cs as 890
300 49740 50040 Shale cly w

I
s nods ak cm em 000

205 50040 50245 Coal bone pyrite SEWICKLEY No 9 ac cv ev 000
2235 50245 52480 Shale gy cm em 000

160 52480 52640 Shale dk gy soft cm em 000
080 52640 52720 Cla stone cv ev 000
110 52720 52830 Coal wsh stks FISHPOT ac cv ev 000
090 52830 52920 Coal w pyrite ac cv ev 000

1990 52920 54910 Limestone nodular ak cs as 1990
860 54910 55770 Shale w I

s nods ak cm em 000
390 55770 56160 Limestone shaley ak cs as 390
220 56160 56380 Cstone cv ev 000
060 56380 56440 Shale blk w coal ac cm em 000
080 56440 56520 Coal bone REDSTONE ac cv ev05325056520 56770 Shale gy limey ak cm em 000

1320 56770 58090 Limestone nodular ak cs as 1320
620 58090 58710 Cla stone cv ev 000
160 58710 58870 Cla stone dk

cv ev 000
060 58870 58930 Shale bik carb ac cm em 000
097 58930 59027 Coal w bone ROOF COAL ac cv ev 000
092 59027 59119 Shale dk gy soft cm em 000
397 59119 59516 Coal wish stks pyrite PITTSBURGH No8 ac cv ev 000
090 59516 59606 one wl coal layers ac cv ev 000
033 59606 59639 Coal w pyrite ac cv ev
420 59639 60059 Cla stone w

Is nods ak cv ev 000
540 60059 60599 Shale gy sandy Cs es 000
260 60599 60859 Cla stone cv ev 000
200 60859

Tiil iLD

61059
non •n

Shale Cm em 000
ep

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 18385 30
Soft Rock 42674 70

61059

AEC200004xls

18385

18385

30

256 PM91120007

AEC 03258



ATTACHMENT 13

Page No 3 of 3

DIAMOND DRILL HOLE AEC 200004

Depth Thickness of

Thickness From To
Water Physical Hard Rock

ft ft ft Strata
Bearing Properties HR ft

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

11000 tons as

CaCO3

Deficiency

tons1000
Potential tons1000 Total

Stratum tons as CaCO3 Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

T t l S l

Roof 1O ft 27884 294 264 9192

o a u

18680
Coal 501 595 285 1860 1810
Bottom 10 ft 16400 332 317 10385 601

AEC200004xls
256 PM9122D07

AEC 03259



4

4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200102

Field Engineer Kim Cecil

Surface Elevation 123855
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 684949

Easting 2425410
Drilling Company LJ Hughes and Sons Inc

Thickness

n
Depth

Frorn

f
t

To

ft Strata

7200 0 00 22 00 Casing

130 2200 2330 Shale gy YES
130 2330 2460 Claystone gy soft YES
060 2460 2520 Shale gy
320 2520 2840 Limestone massive YES

1610 2840 4450 Shale redgy w Is nods

240 4450 4690 Shale gy sandy w Is nods

460 4690 5150 Sandstone gy YES
380 5150 5530 Shale gy w Is nods

770 5530 6300 Claystone red

3350 6300 9650 Shale redgy YES
650 9650 10300 Claystone gy w

I
s nods

2000 10300 12300 Claystone redgy w

I
s nods

2000 12300 14300 Shale gy w

Is nods

410 14300 14710 Claystone redgy

330 14710 15040 Limestone nodular

100 15040 15140 Claystone gy
040 15140 15180 Limestone

580 15180 15760 Claystone gy
390 15760 16150 Shale redgy
150 16150 16300 Shale gy sandy

1550 16300 17850 Shale gy
450 17850 18300 Claystone gy

2000 18300 20300 Shale gy
490 20300 20790 Claystone gy
100 20790 20890 Shale dk gy
090 20890 20980 Shale blk

265 20980 21245 Coal w pyrite WASHINGTON No 12
055 21245 21300 Shale gy w coal stks
020 21300 21320 Coal w bone stks

030 21320 21350 Shale dk gy w coal stks
095 21350 21445 Coal

030 21445 21475 Shale blk

1400 21475 22875 Claystone gy
1200 22875 24075 Shale gy
450 24075 24525 Shale gy sandy
120 24525 24645 Shale gy
610 24645 25255 Shale dk gy
700 25255 25955 Coal w pyrite and sh stks LITTLE WASHINGTON
040 25955 25995 Limestone nodular

035 25995 26030 Shale gy w Is nods

075 26030 26105 Shale blk

080 26105 26185 Limestone

070 26185 26255 Claystone gy
070 26255 26325 Limestone nodular
630 26325 26955 Claystone gy w

I
s nods

520 26955 27475 Sandstone gy massive
550 27475 28025 Shale gy sandy
320 28025 28345 Shale gy
170 28345 28515 Shale gy sandy w I

s nods
410 28515 28925 Sandstone gy
400 28925 29325 Shale gy sandy
130 29325 29455 Shale gy
150 29455 29605 Shale dk gy
090 29605 29695 Shale gy w Is nods

470 29695 30165 Claystone dk gy

AEC200102xls

742 AM122D4

AEC 03260

Water Ph iY

Page No 1 of 3

Thickness of

ca l Hard ROCK

Bearing Prop erties HR f

cm em

cv ev

cm em

ak cs es

ak cm em

ak cs es

t

000

000

000

000

y 320

000

000

cs es y 460
ak cm em 000
cv ev 000

cm em 000
ak cv ev 000
ak cv ev 000

ak cm em 000

cv ev 000
ak cs es y 330
cv ev 000
ak cs es y 040
cv ev 000

cm em 000
cs es 000
cm em 000
cv ev 000
cm em 000
cv ev 000
cm em 000
ac cm em 000
Sc cv ev 000

a
c cv ev 000

c cv ev ODO
ac cv ev 000

ac cv ev 000
ac cm em 000
cv ev 000
cm ern 000
cs es 000
cm em 000
cm em 000
ac cv ev 000
ak cs as y 040
ak cm em 000
ac cm em 000
ak cs es y 080
cv ev 000
ak cs as y 070
ak cv ev 000
cs as

y 520

cs as 000
cm em 000
ak cs es 000
cs es y 410
Cs as 000
cm em 000
cm em 000
ak cm em 000
cv ev 000



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200102

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearing
070 30165 30235 Shale bik

020 30235 30255 Shale dk gy

780 30255 31035 Shale gy

610 31035 31645 Shale gy sandy

510 31645 32155 Shale gy

020 32155 32175 Coal w pyrite WAYNESBURGH No 11

060 32175 32235 Shale gy

180 32235 32415 Shale gy w

I
s nods

230 32415 32645 Limestone nodular

380 32645 33025 Claystone gy w

Is nods

1210 33025 34235 Limestone w sh layers

1600 34235 35835 Claystone gy w I
s nods

320 35835 36155 Shale redgy w

Is nods

120 36155 36275 Limestone

360 36275 36635 Cla stone gy

120 36635 36755 Limestone shaley

200 36755 36955 Claystone gy w

I
s nods

050 36955 37005 Limestone nodular

200 37005 37205 Shale 9Y

120 37205 37325 Core loss

4110 37325 41435 Limestone w sh layers

2110 41435 43545 Limestone shale nodular

1900 43545 45445 Limestone w sh layers

270 45445 45715 Shale gy limey

060 45715 45775 Shale dk gy

020 45775 45795 Shale blk

090 45795 45885 Coal SEWICKELY No 9

070 45885 45955 Shale dk gy w coal

850 45955 46805 Shale gy

540 46805 47345 Shale gy sandy

570 47345 47915 Shale gy

1040 47915 48955 Sandstone w sh stks

140 48955 49095 Shale gy

100 49095 49195 Coal w bone layers FISHPOT
035 49195 49230 Coal shale layers

090 49230 49320 Coal w pyrite

1965 49320 51285 Limestone nodular

650 51285 51935 Shale gy sandy

490 51935 52425 Shale gy

320 52425 52745 Limestone massive

150 52745 52895 Claystone gy

150 52895 53045 Claystone dk gy

340 53045 53385 Shale gy w

I
s nods

1370 53385 54755 Limestone nodular

540 54755 55295 Claystone gy

025 55295 55320 Shale dk gy

050 55320 55370 Claystone gy soft

095 55370 55465 Claystone gy

064 55465 55529 Coal w bone and sh stks ROOF COAL
070 55529 55599 Claystone gy

206 55599 55805 Coal w pyrite PITTSBURGH No8
121 55805 55926 Coal w bone
208 55926 56134 Coal w sh layers

187 56134 56321 Claystone dk gy

260 56321 56581 Claystone gy

550 56581 57131 Shale gy sandy

980 57131 58111 Sandstone w sh stks

Total Depth 58111

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

AEC200102ds

Page No 2 of 3

Thickness of

Physical Hard Rock

Properties HR ft
ac cm em 000
ac cm em 000

cm em 000

cs es 000

cm em 000

ac cv ev 000

cm em 000

ak cm em 000

ak cs es y 230

ak cv ev 000

ak cs es y 10 0

ak cv ev 000
ak cm em 000

c
v
a
k

ev

ak cs es y 120

000
ak cs es y 120

ak cv ev 000
c k cs

cmm a

es y 050
em 000

000
ak cs es y 4110

ak cs es y 2110

ak cs es y 1900

ak cm em 000
cm em 000

ac cm em 000

ac cv ev 000
ac cm em 000
cm em 000
cs es 000

cm em 000

cs es y 1040

cm em 000

ac cv ev 000

ac cv ev 000
ac cv ev 000
ak cs es y 1965

cs es 000

cm em 000
ak cs as y 320

cv ev 000
cv ev 000
ak cm em 000
ak cs es y 1370

cv ev 000
cm em 000
cv ev 000
cv ev 000
ac cv ev 000

cv ev 000
ac cv ev 000

ac cv ev 000
ac cv ev 000

cv ev 000
cv ev 000

cs es 000
cs es 980v

17795

742 AM122f04

AEC 03261



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200102

Page No 3 of 3

Depth
Thickness of

Thickness From To
Water Physical Hard Rockft ft ft Strata

Bearing Properties HR ft
Tot l Thi k f Ha c ness o ard Rock Overlying Mining Unit

17795

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 31
Thickness

Ft
Hard Rock 17795
Soft Rock 40316

58111

Percent

31
69

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3 tons as CaC03

Total Sul Total Sul

Roof 10

f
t

C l

14821 244 222 7626 7195
oa

B

474 544 292 1700 1653
ottom 10 f

t 15650 364 340 11355 430

AEC200102xIs

742 AM12204

AEC 03262



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200104

4 Field Engineer Kim Cecil

Surface Elevation 100359
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 684675

Easting 2418410

Drilling Company Jay Little
Drilling Company

Depth

Thickness From To

ft ft ft Strata

1800 000 1800 Casing

1 42 1800 1942 Sandstone gy YES
175 1942 2117 Shale dk gy w coal YES
1D0 2117 2217 Limestone YES
058 2217 2275 Claystone gy

145 2275 2420 Coal w sh stks WAYNESBURGH A YES
108 2420 2528 Limestone

050 2528 2578 Cla stoneY 9Y YES
967 2578 3545 Claystone gy w

Is
nods

434 3545 3979 Shale gy sandy w
Is nods

925 3979 4904 Claystone redgy sandy w Is nods

250 4904 5154 Limestone shaley

216 5154 5370 Sandstone gy

425 5370 5795 Shale gy sandy

158 5795 5953 Claystone gy

375 5953 6328 Limestone wl clay stks

392 6328 6720 Claystone dk gy gy w Is nods

1816 6720 8536 Shale gy sandy

3000 8536 11536 Limestone w claystone

442 11536 11978 Shale gy sandy

1142 11978 13120 Limestone w sh layers

592 13120 13712 Shale gy sandy w

Is nods

050 13712 13762 Sandstone gy

083 13762 13845 Shale grn sandy

1250 13845 15095 Limestone w claystone

1692 15095 16787 Shale gygrn sandy limey

9 16 16787 17703 Claystone gygm w Is nods

2034 17703 19737 Limestone shaley

350 19737 20087 Shale grn sandy limey

1400 20087 21487 Claystone gm w Is nods

325 21487 21812 Shale gm w Is nods

956 21812 22770 Limestone shaley nodular

358 22770 23128 Claystone gy

200 23128 23328 Coal bony w sh Layers SEWICKLEY No 9

1 50 23328 23478 Shale dk gy

775 23478 24253 Sandstone gy

6 00 24253 24853 Shale gy

5 00 24853 25353 Claystone gy

255 25353 25608 Coal w sh layers

071 25608 25679 Shale dk gy sandy

1616 25679 27295 Limestone shaley

5 58 272 95 278 53 Claystone gyl grn w Is nods

4 58 27853 28311 Sandstone gy

442 28311 28753 Shale gy

2 16 28753 28969 Limestone nodular

316 28969 29285 Cla stoney gy gm w

Is

nods

050 29285 29335 Shale dk gy

1 25 29335 29460 Coal w pyrite

12 25 29460 30685 Limestone shaley nodular

3 25 30685 31010 Claystone gy w

Is

nods

300 31010 31310 Claystone gygrn w

Is

nods

0 42 31310 31352 Limestone

Page No 1 of 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

P AFC200104

000

cs es y 142

cv ev 000

ak cs es y 100

cv ev 000

Sc cv ev 000

csak es y 00

cv ev 000

ak c es 000

ak c
s

es 000

ak cm em 000

ak cs es

cs es

y 26

cs es

y 216

000

cv ev 000

ak cs es y 3 75

ak cv ev 000

cs es 000

ak cs as y 3000

cs es 000

ak cs es y 1142

ak cs es 000

cs es

cs es

y 000

000

ak cs es y 1250

ak cs es 000
ak cv ev 000

ak cs es

ak cs es

y

2000

ak cv ev 000
ak cm em 000

ak cs es y 958

cv ev 000

ac cv ev 000

cm em 000

cs es 775

cm em
y

000

cv ev 000

ac cv ev 000

cs es 000
ak cs es y 1616

ak cv ev 000

Cs es y 458

cm em 000

ak c e y 310

ak cv ev 300

cm em 000

ac cv ev 000

ak cs as y 1225

ak cv ev 000

ak cv ev 000

ak cs as y 042

9 14 AM 2 152002

AEC 03263



ATTACHMENT 13

DIAMOND DRILL HOLE AEC 200104

4

1
4

292 31352 31644 Claystone gygrn w Is nods

316 31644 31960 Claystone gy

095 31960 32055 Coal w sh layers ROOF COAL
102 32055 32157 Shale dk gy

403 32157 32560 Coal bony PITTSBURGH No8
127 32560 32687 Coal w pyrite

381 32687 33068 Limestone shaley

400 33068 33468 Claystone gy w

Is

nods

783 33468 34251 Sandstone gy

084 34251 34335 Shale gy sandy

Total Depth 34335

ak cv ev

cv ev

ac cv ev

cm em

ac cv ev

ac cv ev

ak cs es

ak cv ev

cs es

cs es

000

000

000

000

000

000

381

000

783

000

Y

y

15121

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit
15121

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 44
Thickness Percent

Ft
Hard Rock 15121 44
Soft Rock 19214 56

34335

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 f
t 17505 207 125 647 1104

Coal 461 505 279 15800 1534
Bottom 10 ft 40100 201 151 6281 33819

1AFC200104

Page No 2 of 2

Depth

Thickness From To
Thickness of

Water
Physical Hard Rock

ft ft ft Strata
Bearing Properties HR ft

914 AM2152002

AEC 03264



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200109

Field Engineer Kim Cecil

Surface Elevation 12444
Drill Hole Coordinates State Plane 1927 NA Datum

i4

Northing

Easting

Drilling Company

Thickness

n
Depth

From

ft
To

Ift Strata

6737250

24187122

Kerogen Resources

Water Physical

Page No 1 of 3

Thickness of

Hard Rock

9700 000 9700 Casing surface material
000

700 9700 10400 Clay stone gy sandy Is nods
ak csv ev 000

1900 10400 12300 Claystone red
cv ev 000

850 12300 13150 Cla stone gy Is nods ak cav ev 000
060 13150 13210 Sandstone gy massive

cs es 0 60
390 13210 13600 Sandstone gy sh stks

cs es 390
1010 13600 14610 Shale gy I

s nods ak cm em 000
090 14610 14700 Limestone shaley ak cs es 090
640 14700 15340 Cla stone red gy I

s nods ak csv ev 000
720 15340 16060 Shale cm em 000
250 16060 16310 Shale gy ss stks cm em 000
590 16310 16900 Sandstone gy sh stks cs as 590
060 16900 16960 Cla stone

cv ev 000
420 16960 17380 Shale red

cm em 0 00
090 17380 17470 Shale cm em 000
530 17470 18000 Cla stone gy I

s nods alk ev 000
280 18000 18280 Cla stone red

cv ev 0 00
150 18280 18430 Cla stone gy I

s nods
ak csv ev 0 00

18430 18570 Cla stone gy sandy I
s nods ak csv ev 0 00

1320 18570 19890 Sandstone gy sh stks
cs es 13 20

19890 20460 Shale dk cm em 0 00A 20460 20560 Shale blk coal stks
ac cm em 0 00

20560 20570 Bone WASHINGTON No 12 ac cv ev 0 00
20570 20595 Coal pyrite

10 20595 20605 Shale dk
ac cv ev 000

045 20605 20650 Coal
cm em 000

010 20650 20660 Cla stone
ac cv ev 000

015 20660 20675 Coal sh stks

cv ev 000

165 20675 20840 Cla tone
ac cv ev 000

720 20840 21560 Cla stone gy Is nods
cv ev

ak csv ev

000
0 00

470 21560 22030 Cla stone red gy Is nods
ak csv ev 0 00

080 22030 22110 Cla stone sandy I

120 22110 22230 Sandstonegy sh stks
cv ev 000

77
cs es 120

0 22230 23000 Shale gy interbedded ss

5360 23000 28360 Sandstone gy massive

cm em 000

070 28360 28430 Sandstone gy coal spars

cs es 5360

005 28430 28435 Coal
CS es 070

045 28435 28480 Sandstone gy sh stks

ac cv ev 000

020 28480 28500 Bone coal lavers WAYNESBURG Acs es

ac cv ev

045

0 00
075 28500 28575 Coal bone stks

cvac ev 0 00025 28575 28600 Coal sh stks
ac cv ev 0 00

170 28600 287 0
0 Limestone shale y layered

ak cs es 1 70
100 28770 28870 Cla stone dk gy I

s nods
ak csv ev 0 00530 28870 29400 Cla stone gy Is nods
ak csv ev 0 00240 29400 29640 Cla stone gy sandy Is nods
ak csv ev 0 00

220 29640 29860 Sandstone gy massive
cs es 2 20

180 29860 30040 Sandstone sh stks
CS es 1 80580 30040 30620 Shale gy ss silks cm em 0 00

155 30620 30775 Shale

0 50
cm em 000

30775 30825 Shale dk

145 30825 30970 Limestone shale y layered

cm em
ak cs es

000

1 45
170 30970 31140 Shale gy Is nods

ak cm em 0 00030 31140 31170 Shale gy sandy cm em 0 00
170 31170 31340 Sandstone gy massive

cs es 1 70410 31340 31750 Shale gy interbedded as cm em 0 00250 31750 32000 S hale

080 32000 32080 S hale dk
cm em 000

cm em 000

AEC200109ds
118 PM1 12803

AEC 03265



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200109

Thickness

ft

Depth

From

ft

To

ft Strata

Water

Bearin

Page No 2 of 3

Thickness of

Physical Hard Rock

070 32080 32150 Shale bik
ac cm em 000

450 32150 32600 Limestone shaley layered ak cs es 450
200 32600 32800 Cla stone dk

cv ev 000
080 32800 32880 Cla stone blk

cv ev 000
065 32880 32945 Cla tone dk cv ev 000
025 32945 32970 Shale blk

ac cm em 000
015 32970 32985 Coal WAYNESBURG No 11

ac cv ev 000
005 32985 32990 Shale blk ac cm em 000
020 32990 33010 Coal ac cv ev 000
410 33010 33420 Cla stone cv ev 000
740 33420 34160 Sandstone gy sh stks cs es 740
190 34160 34350 Shale gy ss stks cm em 000
040 34350 34390 Shale blk coal stks ac cm em 000
010 34390 34400 Cla stone blk

ac cv ev 000
090 34400 34490 Cla stone cv ev 000
020 34490 34510 Coal rite LITTLE WAYNESBURG ac cv ev 000
570 34510 35080 Cla stone gy I

s nods ak csv ev 000
1950 35080 37030 Limestone shale y layered ak cs es 1950
170 37030 37200 Cla stone cv ev 000
080 37200 37280 Limestone shale y layered ak cs es 080
370 37280 37650 Cla stone gy I

s nods ak csv ev 000
210 37650 37860 Limestone layered ak cs es 210
050 37860 37910 Cla stone red

cv ev 000
140 37910 38050 Cla stone dk

cv ev 000
190 38050 38240 Cla stone gy I

s nods ak csv ev 000
390 38240 38630 Shale cm em 000
190 38630 38820 Shale red cm em 000
700 38820 39520 Limestone shaley layered ak cs es 700
480 39520 40000 Cla stone gm is nods ak csv ev 000
020 40000 40020 Shale gy ss stks cm em 000
330 40020 40350 Sandstone gy sh stks cs es 330
110 40350 40460 Shale gy sandy cm em 000

1010 40460 41470 Limestone shale y layered ak cs es 1010
120 41470 41590 Limestone massive ak cs es 120
660 41590 42250 Cla tone gm I

s nods ak csv ev 000
520
730

42250

42770

42770

43500
Shale gy I

s nods

Limestone shaley layered

ak cm em

ak cs es

000

730
630 43500 44130 Claystone gm Is nods ak csv ev 000
1970 44130 46100 Limestone shale y layered ak cs es 1970
280 46100 46380 Shale m I

s nods ak cm em 000
480 46380 46860 Limestone massive ak cs es 480
640 46860 47500 Limestone shaley layered ak cs es 640
220 47500 47720 Cla stone m cv ev 000
1280 47720 49000 Limestone shale y layered ak cs es 1280
130 49000 49130 Cla stone cv ev 000
020 49130 49150Shale blkac cm em 000
130 49150 49280 Coal SEWICKLEY No 9 ac cv ev 000
060 49280 49340 Bone coal layers

ac cv ev 000
020 49340 49360 Limestone

ak cs as 020
045
025

49360

49405

49405

49430

Coal

Coal sh stks
ac cv ev

ac cv ev

000

000
020 49430 49450 Shale bik

ac cm em 000
480 49450 49930 Clays one gy Is nods ak csv ev 000
270 49930 50200 Sandstone gy massive

cs es 270
360 50200 50560 Sandstone gy sh stks cs es 360
420 50560 50980 Shalegy sandy cm em 000
460 50980 51440 Shale dk cm em 000
005 51440 51445 Coal FISHPOT

ac cv ev 000
010 51445 51455 Cla edklydk

cv ev 000
025 51455 51480 Coal

ac cv ev 000
015 51480 51495 Bone ac cv ev 000
045 51495 51540 Coal

ac cv ev 000
015 51540 51555 Shale blk

ac cm em 000
015 51555 51570 Cla stone blk

ac cv ev 000
130 51570 51700 Cla stone dk

cv ev 000
060 51700 51760 Coal sh stks ac cv ev 000
060 51760 51820 Limestone ak cs I 060

1680 51820 53500 Limestone shaley layered ak cs ess 1680

AEC200109xls
118 PM112803

AEC 03266



4

ATTACHMENT 13

Depth

From

ft
To

ftl

DIAMOND DRILL HOLE AEC200109

Water Physical

Page No 3 of 3

Thickness of

Hard Rock

620 53500 54120 Shale gy sandy Is nods ak cm em 0 00
100 54120 54220 Shalegy ss stks cm em 0 00220 54220 54440 Sandstonegy slumped cs es 2 20
060 54440 54500 Shale gy ss stks cm em 000
190 54500 54690 Shale dk cm em 000
410 54690 55100 Limestone shale y layered ak cs es 410
300 55100 55400 Claystone m Cv ev 0 00
030 55400 55430 Bone coal stks REDSTONE

ac cv ev 000
035 55430 55465 Coal

ac cv ev 000030 55465 55495 Bone coal stks ac cv ev 0 00
005 55495 55500 Shale bik

ac cm em 000
190 55500 55690 CIa stone

cv ev 000
080 55690 55770 Shale cm em 000220 55770 55990 Limestone shaley layered ak cs es 220

1180 55990 57170 Limestone massive ak cs es 1180
190 57170 57360 Limestone shale y layered ak cs as 190
600 57360 57960 Cta tone dk gy I

s nods ak csv ev 000
010 57960 57970 Shale bik

ac cm em 000
150 57970 58120 Shale

005 58120 58125 Shale bik

cm em 000

029 58125 58154 Coal bone stks PITTSBURGH No 8 ROOF COAL
ac cm em 000

011 58154 58165 Shale dk gy coal stks

ac cv ev 000

015 58165 58180 Coal bone stks

ac cm em 000

093 58180 58273 CIa stone dk
ac cv ev 000

127 58273 58400 Coal PITTSBURGH No 8

cv ev 000

004 58400 58404 Shale bik
ac cv ev 000

216 58404 58620 Coal

ac cm em 000

003 58620 58623 Shale dk
ac cv ev 000

112 58623 587 35 Coal
cm em 000

040 58735 58775 C

Ia

tone dk

ac cv ev 000

020 58775 58795 CIa stone
cv ev 000

510 58795 59305 CIa tone

I
s nods

cv ev

ak csv ev

000
0 00

100 59305 59405 Sandstone gy massive
cs es 1 00265 59405 59670 Sandstone gy sh stks

100 59670 59770 CIa tone gy I
s nods

cs es

ak csv ev

265

0 00430 59770 60200 Cla stone gy sandy Is nods ak csv ev 0 00720 60200 60920 Sandstonegy sh siks

080 60920 61000 CIa tone
cs es 720

Total Depth 61000
cv ev 000c is

Thickness

ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mrrloderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Percent

Hard Rock 25315 42
Soft Rock 35685 59

61000

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3
Acidity tons Deficiency

Neutralization
1000 tons as tons1000

Potential tonsil000 Total
Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10 ft 13165 197 163 617 701
Coal 537 458 213 1430 1380
Bottom 1o ft 27650 142 139 442 2325

AEC200109xls

25315

42

118 PM11128103

AEC 03267



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200110

Field Engineer Kim Cecil

Surface Elevation 126650
Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Northing 678002

Easting 2417321

Kerogen Resources

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearing
orvu

300
uuu

6700

biuu casing

7000 Claystone gy YES
1000 7000 8000 Claystone red gm YES

900 8000 8900 Shale gy sandy YES
380 8900 9280 Shale red

1210 9280 10490 Claystone red gm w

I
s nods

370 10490 10860 Claystone gy sandy

210 10860 11070 Claystone red gm w I
s nods

220 11070 11290 Shale gm sandy w I
s nods

580 11290 11870 Shale red gm sandy

090 11870 11960 Claystone red gm
1680 11960 13640 Claystone red gm w I

s nods

230 13640 13870 Shale gy sandy

080 13870 13950 Claystone red gm
1050 13950 15000 Claystone gy w

I
s nods

360 15000 15360 Claystone red gm limey

370 15360 15730 Shale gy w ss stks

640 15730 16370 Shale red grn

3800 16370 20170 Sandstone gy w sh stks

tt

060 20170 20230 Shale blk w coal stks

1270 20230 21500 Claystone gy w Is nods

6300 21500 27800 Sandstone gy w sh stks

180 27800 27980 Sandstone gy w coal stks

820 27980 28800 Sandstone gy massive

040 28800 28840 Sandstone gy w coal stks

1550 28840 30390 Sandstone gy massive

160 30390 30550 Claystone gy

210 30550 30760 Limestone shaley

240 30760 31000 Shale gy w interbedded ss

460 31000 31460 Sandstone gy w sh stks

210 31460 31670 Shale gy w I
s nods

210 31670 31880 Shale dk gy
550 31880 32430 Limestone shaley layered
260 32430 32690 Shale dk gy

035 32690 32725 Shale blk

065 32725 32790 Coal w bone stks WAYNESBURGH No 11
510 32790 33300 Shale gy

220 33300 33520 Shale gy w ss stks

580 33520 34100 Sandstone gy w sh stks

090 34100 34190 Shale gy

030 34190 34220 Bone w coal LITTLE WAYNESBURG
080 34220 34300 Claystone gy w

Is

nods

2700 34300 37000 Limestone shaley layered
280 37000 37280 Claystone gy

450 37280 37730 Sandstone gy churned

460 37730 38190 Shale red gm
100 38190 38290 Limestone shaley massive

520 38290 38810 Claystone gy w

Is nods

100 38810 38910 Shale gy sandy

790 38910 39700 Sandstone gy W sh silks

1080 39700 40780 Claystone gy sandy
220 40780 41000 Limestone massive

100 41000 41100 Claystone gy

1
520

2 0

41100 41620 Limestone massive

4
0

300

41620

41820
41820 Shale gy sandy

42120 Sandstone gy w sh stks

AEC200110xds

Page No 1 of 3

Thickness of

Physical Hard Rock

Properties HR fft1

cv ev

cv ev

cm em

cm em

ak cv ev

cm em

ak cv ev

ak cs es

cs es

cv ev

ak cv ev

cs es

cv ev

ak cv ev

ak cv ev

cs es

cm em

cs es y

ac cv ev

ak cv ev

cs es y

cs es y

cs es y

cs es y

cs es y

cv ev

ak cs es y

cs as

cs es y

ak cm em

cm em

ak cs es y

000

000

000

000
000

000

000

000
000

000

000

000
000

000

000

000
000

000

3800

000

000

6300

180

820

040

1550

000

210

000

460
000

000

550

cm em 000
ac cm em 0c0
ac cv ev 000
cm em 000
cs es 000

cs es y 580

cm em 000
ac cv ev 000

a
k cv ev 000

k cs es y 2700

cv ev 000
cs es y 450

cm em 000
ak cs es y 100
ak cv ev 000
cs es 000
cs es y 790

cm em 000
ak cs es y 220

cv ev 000
ak cs es y 520

cs es 000
cs es y 300

743 AM12204

AEC 03268



W

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200110

Thickness

ft

Depth

From To

ft ft Strata

Water Physical

Bearing Properties

080 42120 42200 Claystone gy

3360 42200 45560 Limestone shaley layered

330 45560 45890 Shale gm
540 45890 46430 Limestone massive

1740 46430 48170 Limestone shaley layered

230 48170 48400 Claystone gy w Is nods

200 48400 48600 Shale dk gy

315 48600 48915 Coal w bone stks SEWICKLEY No 9

010 48915 48925 Pyrite

135 48925 49060 Claystone gy w

Is

nods

250 49060 49310 Shale gy sandy

190 49310 49500 Claystone gy sandy w

I
s nods

870 49500 50370 Shale gy

350 50370 50720 Shale dk gy

085 50720 50805 Coal w bone stks

040 50805 50845 Claystone dk gy

100 50845 50945 Coal

030 50945 50975 Claystone dk gy

055 50975 51030 Coal w sh stks

150 51030 51180 Claystone dk gy

1430 51180 52610 Limestone shaley layered

340 52610 52950 Claystone gy w I
s nods

450 52950 53400 Sandstone gy

700 53400 54100 Shale gy sandy w

I
s nods

280 54100 54380 Limestone shaley layered

375 54380 54755 Claystone gy

065 54755 54820 Coal shaley bony pyritic

1630 54820 56450 Limestone shaley layered

320 56450 56770 Claystone gy w

Is nods

070 56770 56840 Limestone shaley layered

160 56840 57000 Claystone gy w

I
s nods

180 57000 57180 Claystone dk gy

232 57180 57412 Shale dk gy

028 57412 57440 Coal w pyrite ROOF COAL
090 57440 57530 Shale dk gy gy

505 57530 58035 Coal PITTSBURGH No 8

015 58035 58050 Coal w bone stks

185 58050 58235 Shale gy

135 58235 58370 Limestone shaley

270 58370 58640 Claystone gy w Is nods

210 58640 58850 Claystone gy

110 58850 58960 Claystone gy w

Is

nods

050 58960 59010 Shale gy sandy

340 59010 59350 Sandstone gy w sh stks

080 59350 59430 Shale gy w ss stks

190 59430 59620 Sandstone gy w sh stks

170 59620 59790 Shale gy w ss stks

210 59790 60000 Sandstone gy churned

Total Depth 60000

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery r moderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Hard Rock

AEC200110Is

Thickness Percent

Ft
29955 50

cv ev

ak cs as

cm em

ak cs as

ak cs as

ak cv ev

cm em

ac cv ev

ac cs as

ak cv ev

cs es

ak cm em

cm em

cm em

ac cv ev

cv ev

ac cv ev

cv ev

ac cv ev

cv ev

ak cs as

ak cv ev

cs es

ak cs as

ak cs as

cv ev

ac cv ev

ak cs as

ak cv ev

ak cs as

ak cv ev

cv ev

cm em

ac cv ev

cm em

ac cv ev

ac cv ev

cm em
ak cs as

ak cv ev

cv ev

ak cv ev

cs es

cs es

cs as

cs as

cs as

cs es

Page No 2 of 3

Thickness of

Hard Rock

HR ft

y

000

3360

000

y 540

y 1740

y

y

y

y

y

y

y

y

y

000

D00
000

010

000
000

000

000

000

000

000

000

000
000

000

1430

000

450
000

280

000

000

1630

000
070

000

000

000

000
000

000
000

000

135

000

000

000
000

340

O00
190

000

y 210

29955

29955

50

743 AM2204

AEC 03269



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200110

4

Thickness

ft

Depth

From

ft
To

ft Strata

Soft Rock 30045 50
60000

Page No 3 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

11000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10

ft

15820 160 151 501 1081
Coal 435 524 261 16500 1607
Bottom 10 ft 18860 228 201 7110 1175

AEC200110A s
743 AM12204

AEC 03270



4

4

6

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200111

Field Engineer Kim Cecil

Surface Elevation 10871

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

Ift Strata

6721986

24214107

Kerogen Resources

Water

Bearini

Page No 1 of 3

Thickness of

Physical Hard Rock

Properties HR ft
3000 000 3000 Casing 000
240 3000 3240 Cla stone cv ev 000

400 3240 3640 Cla stone red cv ev 000

860 3640 4500 Cla stone gy I
s nods ak cv ev 000

100 4500 4600 Core Loss 000

460 4600 5060 Sandstone gy massive cs es 460
500 5060 5560 Cla stone cv ev 000
100 5560 5660 one sh stks WASHINGTON No 12 ac cv ev 000
140 5660 5800 Coal sh stks ac cv ev 000

070 5800 5870 Shale blk coal stks ac cm em 000
070 5870 5940 Coal bone stks ac cv ev 000
020 5940 5960 Cla stone dk cv ev 000
700 5960 6660 Cla stone cv ev 000
440 6660 7100 Cla stone gy sandy cv ev 000

5830 7100 12930 Sandstonegy sh stks cs es 5830

020 12930 12950 Claystone cv ev 000
070 12950 13020 Sandstone gy slumped cs es 070
080 13020 13100 Shale dk cm em 000
090 13100 13190 Shale gy sandy cm em 000
400 13190 13590 Sandstone sh silks cs as 400
030 13590 13620 Coal WAYNESBURG A ac cv ev 000
020 13620 13640 Shale dk cm em 000
090 13640 13730 Coal ac cv ev 000
025 13730 13755 Shale bik Sc cm em 000
085 13755 13840 Cla stone blk ac cv ev 000
130 13840 13970 Cla stone dk cv ev 000
210 13970 14180 Limestone shaley ak cs es 210

1790 14180 15970 Cla stone gm I
s nods ak cv ev 000

1070 15970 17040 Sandstone gy sh stks Cs es 1070
270 17040 17310 Cla stone gm sandy cv ev 000
140 17310 17450 Shale dk cm em 000
400 17450 17850 Limestone shale y layered ak es es 400
220 17850 18070 Cla stone cv ev 000
030 18070 18100 Bone sh stks WAYNESBURG No 11 ac cv ev 000
130 18100 18230 Cla stone dk cv ev 000
020 18230 18250 Bone sh stks

ac cv ev 000
060 18250 18310 Cla stone cv ev 000
470 18310 18780 Shale gy ss stks cm em 000
600 18780 19380 Sandstone gy sh stks cs es 600
060 19380 19440 Shale dk coal stks ac cm em 000
190 19440 19630 Shale dk layered cm em 000
010 19630 19640 Coal pyrite LITTLE WAYNESBURG ac cv ev 000

290 19640 19930 Shale dk sandy cm em 000
710 19930 20640 Shale cm em 000
035 20640 20675 Coal sh stks ac cv ev 000

015 20675 20690 Shale bik ac cm em 000
110 20690 20800 Cla tone cv ev 000

3000 20800 23800 Limestone shale y layered ak cs es 3000
140 23800 23940 Shale gy ss stks cm em 000
420 23940 24360 Cla tone gm cv ev 000
200 24360 24560 Shale red cm em 000
920 24560 25480 Cla tone gy is nods ak cv ev 000
030 25480 25510 Cla tone cv ev 000
020 25510 25530 Cla stone dk

cv ev 000
690 25530 26220 Shale gy ss stks cm em 000

1140 26220 27360 Limestone shale y layered ak cs es 1140
1240 27360 28600 Shale gy ss stks Is nods ak cm em 000

AEC200111RIs 121 PM112a03

AEC 03271



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200111

4

1
4

Thickness

ft

Depth

From

ft
To

Iftl Strata

Water

Bearing

Page No 2 of 3

Thickness of

Physical Hard Rock

Properties HR ft
4520 28600 33120 Limestone shaley layered ak cs es 4520

100 33120 33220 Cla stone cv ev 000
100 33220 33320 Shale grn cm em 000

370 33320 33690 Cla stone gm cv ev 000

1210 33690 34900 Limestone shale layered ak cs es 1210
140 34900 35040 Cla stone gy Is

nods ak cv ev 000
085 35040 35125 Cla stone cv ev 000
035 35125 35160 Shale dk gy layered cm em 000
090 35160 35250 Shale dk cm em 000
075 35250 35325 Coal SEWICKLEY No 9 ac cv ev 000
005 35325 35330 Shale dk cm em 000

170 35330 35500 Coal
ac cv ev 000

030 35500 35530 Shale bik
ac cm em 000

070 35530 35600 Cla stone cv ev 000
1750 35600 37350 Shale cm em 00o
040 37350 37390 Coal pyrite FISHPOT ac cv ev 000
030 37390 37420 Cla stone dk cv ev 000
080 37420 37500 Coal rite ac cv ev 000

025 37500 37525 Cla stone dk cv ev 000
020 37525 37545 Coal ac cv ev 000
005 37545 37550 Pyrite ac cs es 000
045 37550 37595 Coal bone stks ac cv ev 000
065 37595 37660 C la stone cv ev 000
1740 37660 39400 Limestone shale y layered ak cs es 1740
630 39400 40030 Shale gy ss stks cm em 000
070 40030 40100 Sandstone gy sh stks cs es 070
070 40100 40170 Shale cm em 000

230 40170 40400 Shale gy interbedded ss cm em 000
250 40400 40650 Shale cm em 000
390 40650 41040 Limestone shale y layered ak cs es 390
270 41040 41310 Cla stone gy I

s nods ak cv ev 000
040 41310 41350 Shale blk ac cm em 000
730 41350 42080 Limestone shale y layered ak cs es 730
100 42080 42180 Limestone layered ak cs es 100
050 42180 42230 Limestone mosaic ak cs as 050
850 42230 43080 Limestone nodular ak cs es 850
050 43080 43130 Limestone shaley nodular ak cs es 050
200 43130 43330 Cla stone gm I

s nods ak cv ev 000
110 43330 43440 Limestone layered ak cs es 110
100 43440 43540 Shale gy Is nods ak cm em 000
220 43540 43760 Shale cm em 000
320 43760 44080 Shale m cm em 000
082 44080 44162 Coal rite PITTSBURGH No 8 ROOF COAL ac cv ev 000
030 44162 44192 Shale blk ac cm em 000
023 44192 44215 Shale I m cm em 000
025 44215 44240 Shale bik ac cm em 000
150 44240 44390 Coal PITTSBURGH No 8 ac cv ev 000
002 44390 44392 Shale blk coal stks ac cm em 000
048 44392 44440 Coal bone stks ac cv ev 000
267 44440 44707 Coal ac cv ev 000
025 44707 44732 Coal pyrite ac cv ev 000
010 44732 44742 Shale blk ac cm em 000
123 44742 44865 Shale dk cm em 000
070 44865 44935 Limestone shale y nodular ak cs es 070
225 44935 45160 Cla stone gy Is nods ak cv ev 000
220 45160 45380 Shale sandy cm em 000
360 45380 45740 Sandstone gy sh stks cs es 360
060 45740 45800 Cla tone cv ev 000
540 45800 46340 Shale gy ss stks Is nods ak cm em 000
050 46340 46390 Sandstone gy sh stks

cs es 050
200 46390 46590 Shale gy ss stks cm em 000
150 46590 46740 Cla tone cv ev 000

oral uep

AEC200111x16

23480

121 PM112B103

AEC 03272



Depth

Thickness From To

ft ft ft

DIAMOND DRILL HOLE AEC200111

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

ATTACHMENT 13

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 23480 50
Soft Rock 23260 50

46740

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

6

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10 ft 250 228 182 714 689

Coal 393 516 251 16100 1570

Bottom 10

f
t 10400 225 209 7030 337

AEC200111 xis

Page No 3 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

23480

50

121 PM1128103

AEC 03273



4

4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200112

Field Engineer Kim Cecil

Surface Elevation 1075

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 670753

Easting 2415305

Drilling Company Kerogen Resources

Thickness

ft

Depth

From

ft
To

ftl

Physical

Page No 1 of 3

Thickness of

Hard Rock

1600 000 1600 Casing

g rv wuaa HR tic

200 1600 1800 Cla stone

000
Yes cv ev 0 00

500 1800 2300 Cla stone gy sand Yes cv ev 0 00
6100 2300 8400 Sandstone gy sh stks Yes cs as 61 00240 8400 8640 Shale gy slumped

260 8640 8900 Sandstone gy slumoed
cm em 000

225 8900 9125 Sandstone gy sh stks

cs as 260

010 9125 9135 Shale bik coal stks

cs es 225

075 9135 9210 Coal rite LITTLE WASHINGTON
ac cm em 000

030 9210 9240 Shale blk coal siks

ac cv ev 000

290 9240 9530 Limestone shale y layered

ac cm em 000

ak cs as 2 90940 9530 10470 Cla stone gy I
s nods ak cv ev 0 00

380 10470 10850 Shale I
s nods

ak cm em 0 00330 10850 11180 Shale red
640 11180 11820 Shale gy

cm em 000

240 11820 12060 Cla stone gy sandy I
s nods

cm em 000

ak cv ev 0 00
160 12060 12220 Sandstone qY massive

cs as 1 60600 12220 12820 Shale gy
070 12820 12890 Shale dk civ

cm em 000

015 12890 12905 Shale blk coal stks
cm em 000

515 12905 13420 Limestone shale

la

erect

ac cm em 000
ak cs as 5 15380 13420 13800 Shale dk

040 13800 13840 Shale blk coal stks
cm em 000

570 13840 14410 Shale dk
ac cm em 000

130 14410 14540 Cla stone
cm em 000

410 14540 14950 Shale gy sandy

cv ev 000

660 14950 15610 Shale gy interbedded ss

I
s nods

cm em 000
ak cm em 0 00290 15610 15900 Shale

010 15900 15910 Shale blk
cm em 000

040 15910 15950 Coal WAYNESBURG No 11
ac cm em 000

025 15950 15975 Shale blk coal stks
ac cv ev 000

2845 15975 18820 Limestone shale layered

ac cm em 000

260 18820 19080 Cla tone

Is nodsgy

ak cs as 2845

170 19080 19250 Core Loss
ak cv ev 000

015 19250 19265 Shale dk
000

025 19265 19290 Limestone shaley
cm em 000

100 19290 19390 Cla stone red
ak cs as 025

390 19390 19780 Claystone gm
cv ev 000

210 19780 19990 Shale red
cv ev 000

710 19990 20700 Limestone shaley la

ered
cm em 000

ak cs as 7 10500 20700 21200 Shale gm Is nods
ak cm em 0 00300 21200 21500 Shale gy ss stks

140 21500 21640 Shale
cm em 000

306021640 24700 Limestone shaley aye red
cm am 000

ak cs es 30 60640 24700 25340 Cla tone gm Is nods ak cv ev 0 001780

3 40

25340

271 20

27120 Limestone shaley layered
ak cs as 1780

1240 27460

27460

28700

Cla stone

Limestone shaley layered

Cv ev

ak cs as

000

12 40280 28700 28980 Cla stone gm
120 28980 29100 Cla tone gm Is nods

cv ev

cvak ev

000

0 00770 29100 29870 Shale dk gy sandy
cm em 0 00

140 29870 30010 Coal SEWICKLEY No 9

020 30010 30030 Coal bone stks
ac cv ev 000

130 30030 30160 Cla tone dk
ac cv ev 000

460 30160 30620 Shale gy sand y
cv ev 000

700 30620 31320 S andstone gy crossbeds
cm em 000

2170 31320 33490 S andstone gy sh stks
cs as 700

cs as 2170

AEC200112xIs

Water

Bearin

254 PM11403

AEC 03274



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200112

4

Thickness

ft

Depth

From

ft
To

ft
Physical

Page No 2 of 3

Thickness of

Hard Rock

060 33490 33550 Shalesandy

v c a nR 11t

450 33550 34000 Sandstone sh stksgy

cm em 000

170 34000 34170 Shale ss stks
cs as 450

120 34170 34290 Cla stone
cm em 000

030 34290 34320 Shale blk coal stks
cv ev 000

020 34320 34340 Shale dk gy sandy

ac cm em 000

025 34340 34365 Coal FISHPOT
cm em

ac cv ev

000
0 00

015 34365 34380 Shale dk cm em 0 00
060 34380 34440 Bone coal layers

ac cv ev 0 00015 34440 34455 Shale dk cm em 0 00
125 34455 34580 Coal bone stks

ac cv ev 0 00
010 34580 34590 Shale dk
060 34590 34650 Coal sh stks

cm em 000

100 34650 34750 Cla tone
ac cv ev 000

550 34750 35300 Limestone shale layered

cv ev

ak cs as

000

5 50
270 35300 35570 Cla tone m I

s nods
ak cv ev 0 00

120 35570 35690 Shale gy ss stks I
s nods ak cm em 0 00

120 35690 35810 Sandstone gy sh stks
cs as 1 20

320 35810 36130 Shale gy ss stks

100 36130 36230 Shale
cm em 000

190 36230 36420 Shale dk py layered

cm em 000

290 36420 36710 Limestone shale y layered

cm em

ak cs as

000

2 90
210 36710 36920 Claystone

030 36920 36950 Shale dk qy layered

cv ev 000

460 36950 37410 Cla stone gy I
s nods

cm em
ak cv ev

000

0 00
740 37410 38150 Limestone shale

la red ak cs as 7 40535 38150 38685 Cla stone gy I
s nods

ak cv ev 0 00
100 38685 38785 Limestone nodular ak cs as 1 00
350 38785 39135 Shale I

s nods
ak cm em 0 00055 39135 39190 Limestone nodular
ak cs as 550

195 39190 39385 Claystone m Is nods
ak cv ev 0 00045 39385 39430 Cla tone m

085 39430 39515 Cla tone
cv eV 000

050 39515 39565 Shale bik
cv ev 000

065 39565 39630 Cla stone
ac cm em 000

045 39630 39675 Shale blk
cv ev 000

015 39675 39690 Cla tone
ac cm em 000

020 39690 39710 Shale bik coal stks
cv ev 000

050 39710 39760 Shale dk
ac cm em 000

030 39760 39790 Limestone nodular
cm em

ak cs as

000

0 30020 39790 39810 Limestone shaley nodular ak cs as 0 20060 39810 39870 Shale
140 39870 40010 Shale dk

em 000

195 40010 40205 Coal sh stks PITTSBURGH No 8 ROOF COAL
em 000

015 40205 40220 Shale blk E
a

ev 000

045 40220 40265 Shale dk sand

em 000

260 40265 40525 Shale dk gy ss stks
em 000

010 40525 40535 Shale bik
cm em 000

015 40535 40550 Shale dk ss stks

ac cm em 000

015 40550 40565 Shale bik

cm em 000

050 40565 40615 Shale dk
ac cm em 000

070 40615 40685 Shale blk layered

cm em 000

057 40685 40742 Coal PITTSBURGH No 8
ac cm em 000

003 40742 40745 Shale blk coal stks
ac cv ev 000

066 40745 40811 Coal bone stks
ac cm em 000

110 40811 40921 Coal
ac cv ev 000

020 40921 40941 Coal bone stks
ac cv ev 000

138 40941 41079 Coal
ac cv ev 000

008 41079 41087 Coal sh stks
ac cv ev 000

135 41087 41222 Coal
ac cv ev 000

008 41222 41230 Cla stone blk
ac cv ev 000

050 41230 41280 Shale dk
ac cv ev 000

080 41280 41360 Limestone shale nodular
cm em

ak cs es

000

0 80180 41360 41540 Cla stone gm
035 41540 41575 Limestone shaley nodular

cv ev

ak cs as

000

0 35095 41575 41670 Limestone mosaic
ak cs as 0 95050 41670

1

41720 Cla stone m Is nods
ak cv ev 0 00070 41720 41790 Shale gy sandy Is

nods
ak cm em 000

AEC200112xis

Water

Bearin

254 PM114103

AEC 03275



4

ATTACHMENT 13

Depth

From

ft

DIAMOND DRILL HOLE AEC200112

Water

Page No 3 of 3

Thickness of

Physical Hard Rock

160 41790 41950 Sandstone gy calcite cemented ak cs as

s r

y 1 60030 41950 41980 Shale gy ss stks

I
s nods ak cm em 0 00135 41980 42115 Shale

075 42115 42190 Shalegy layered

cm em 000

Tnt i nth AO on
cm em 000

Thickness

ft

22805

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 22805 54
Soft Rock 19385 46

42190

4
ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3
Aridity tons Deficiency

Neutralization
1000 tons as tonsl000

Potential tons1000 Total
Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Suiohur Total Sul Total Sul

Roof 10

f
t 499 266 219 832 730

Coal 328 495 198 1550 1510
Bottom 10 ft 23345 247 165 772 1565

AEC200112xls

To

ft

22805

54

254 PM111403

AEC 03276



4

4

4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

Field Engineer Kim Cecil

Surface Elevation 131497
Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Northing 674806

Easting 2425948

Kerogen Resources

Thickness

ft

Depth

From

ft
To

ft Strata

1500 000 1500 Casing

490 1500 1990 Sandstone gy sh stks

510 1990 2500 Shale gy

870 2500 3370 Shaledk gy

140 3370 3510 Limestone

255 3510 3765 Shaledk gy

025 3765 3790 Coal

020 3790 3810 Shale blk

750 3810 4560 Claystone gy w
Is nods

1140 4560 5700 Claystone red w Is nods

370 5700 6070 Claystone gy sandy limey
480 6070 6550 Sandstone gy sh stks

3350 6550 9900 Claystone red w

I
s nods

260 9900 10160 Claystone gy sandy w Is nods

680 10160 10840 Sandstone gy sh stks

320 10840 11160 Shale gy w ss stks

640 11160 11800 Shale red gm w Is nods

100 11800 11900 Claystone gy

430 11900 12330 Shale gy sandy

520 12330 12850 Claystone gy w I
s nods

750 12850 13600 Claystone red

400 13600 14000 Claystone red gm sandy w I
s nods

190 14000 14190 Sandstone gy sh stks

610 14190 14800 Shale red gm
110 14800 14910 Sandstone gy churned

490 14910 15400 Sandstone gy sh stks

760 15400 16160 Claystone red gm w

Is

nods

540 16160 16700 Claystone gy sandy w Is nods

210 16700 16910 Claystone red gm w

I
s nods

200 16910 17110 Claystone dk gy
190 17110 17300 Shale gy sandy w I

s nods

1240 17300 18540 Claystone red gm
880 18540 19420 Claystone red gm w

I
s nods

030 19420 19450 Claystone blk

800 19450 20250 Claystone gy w

I
s nods

2720 20250 22970 Claystone red gm w

I
s nods

1270 22970 24240 Shale gy w

I
s nods

045 24240 24285 Shale dk gy layered

515 24285 24800 Claystone red gm
400 24800 25200 Limestone shaley layered
830 25200 26030 Shale gy sandy w

I
s nods

230 26030 26260 Claystone gy
140 26260 26400 Shale gy w ss stks

560 26400 26960 Sandstone gy sh stks

040 26960 27000 Shale gy w ss stks

700 27000 27700 Claystone red gm
260 27700 27960 Claystone gy sandy
420 27960 28380 Claystone gy sandy w

I
s nods

100 28380 28480 Sandstone gy churned

330 28480 28810 Sandstone gy sh stks

210 28810 29020 Claystone gy sandy w

I
s nods

250 29020 29270 Sandstone gy sh stks

370 29270 29640 Shale gy w ss stks

300 29640 29940 Shale gy
010 29940 29950 Limestone shaley layered
440 29950 30390 Claystone gy

AEC200114xIs

Page No 1 of 4

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

Yes

Yes

Yes

cs as y

cm em

cm em

ak cs as y

cm em

ac cv ev

ac cv ev

ak cv ev

Yes ak cv ev

Yes

ak cm em

ak cm em

cs as

ak cv ev

cs as

cs as

Yes ak cm em

cv ev

cs as

ak cv ev

cv ev

ak cm em

cs as

cm em

y

y

y

cs as y

cs as y

ak cv ev

ak cm em
ak cv ev

cv ev

ak cm em
cv ev

ak cv evac cv evakcv ev

ak cv ev

ak cm em
cm em

cv ev

ak cs as

ak cs as

cv ev

cs as

cs as

cs as

cv ev

cm em

ak cm em

cs as

cs as

ak cm em

cs as

cs as

cm em

y

y

y

y

y

ak cs as y

cv ev

000
490

000

000

140

000

000
000

000

000

000
480

000

000
680

000
000

000

000

000

000
000

190

000
110

490

000
000

000

000
000

000

000
000

000

000

000
000

000
400

000
000

000

560
000

000
000

000

100

330

000
250

000

000

010

000

252 PM114103

AEC 03277



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

Thickness

Depth

From To Wat
ft ft ft Strata

er

Bearing
140 30390 30530 Shale blk w coal stks

145 30530 30675 Coal w bone stks WASHINGTON No 12
050 30675 30725 Shale dk gy
125 30725 30850 Coal w bone stks

1450 30850 32300 Claystone gy w I
s nods

830 32300 33130 Claystone gy sandy w I
s nods

1630 33130 34760 Sandstone gy w crossbeds
450 34760 35210 Shale gy w ss stks and

I
s nods

290 35210 35500 Shale gy w ss stks

035 35500 35535 Shale dk gy layered
195 35535 35730 Shale gy

020 35730 35750 Shale dk gy

140 35750 35890 Coal w bone stks LITTLE WASHINGTON
010 35890 35900 Shale blk

350 35900 36250 Coal wl sh layers WAYNESBURGA02036250 36270 Shale blk

140 36270 36410 Coal w bone stks pyritic

090 36410 36500 Claystone blk

220 36500 36720 Limestone shaley layered
990 36720 37710 Claystone gy w

I
s nods

520 37710 38230 Shale gy w ss stks

220 38230 38450 Shale gy
090 38450 38540 Claystone gy
160 38540 38700 Limestone shaley layered
770 38700 39470 Sandstone gy
250 39470 39720 Shale gy w ss stks

160 39720 39880 Shale dk gy
070 39880 39950 Shale bik

105 39950 40055 Shale dk gy
505 40055 40560 Limestone shaley layered
030 40560 40590 Sandstone gy w sh stks

330 40590 40920 Claystone dk gy
090 40920 41010 Shale dk gy
075 41010 41085 Shale blk w coal stks

135 41085 41220 Claystone gy

060 41220 41280 Shale gy
850 41280 42130 Shale gy w ss stks

070 42130 42200 Shale dk gy layered

038 42200 42238 Shale dk gy w coal stks
022 42238 42260 Coal w bone stks WAYNESBURGH No 11
110 42260 42370 Claystone dk gy
450 42370 42820 Claystone gy
040 42820 42860 Shale dk gy w ss stks

1900 42860 44760 Limestone shaley layered
810 44760 45570 Claystone gy w

I
s nods

180 4557045750 Limestone shaleylayered11045750 45860 Claystone gm
070 45860 45930 Shale blk w coal stks

040 45930 45970 Claystone dk gy
270 45970 46240 Claystone gy w as stks

160 46240 46400 Sandstone gy churned

060 46400 46460 Shale gy w ss stks

460 46460 46920 Shale red gm
1040 46920 47960 Limestone shaley layered
050 47960 48010 Claystone gy
200 48010 48210 Shale gy sandy

1960 48210 50170 Limestone shaley layered
270 50170 50440 Shale gy w ss stks

130 50440 50570 Ciaystone gy
1000 50570 51570 Limestone shaley layered
330 51570 51900 Claystone gy w

Is nods
1770 51900 53670 Limestone shaley layered
270 53670 53940 Claystonegy
510 53940 54450 Claystone gy gm

1140 54450 55590 Limestone shaley layered
460 55590 56050 Claystone gy gm
950 56050 57000 Limestone shaley layered
100 57000 57100 Claystone dk gy

AEC200114xIs

Physical

Properties

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ak cv ev

ak cm em

cs as

ak cs as

cs as

cm em

cm em

cm em

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ak cs es

ak cv ev

cs as

cm em

cv ev

ak cs es

cs es

cs es

cm em

ac cv ev

cm em

ak cs as

cs es

cv ev

cm em
ac cm em

cv ev

cm em

cs as

cm em

cm em

ac cv ev

cv ev

cv ev

cs as

ak cs es

ak cv ev

Page No 2 of 4

Thickness of

Hard Rock

HR ft
000

000
000

000

000

000

y 1630

y

y

If

000

000

000
000

000

000
000

000

000

000
000

220

000

000

000
000

160

770

000

000

000

000

y 505

y 030

y

ak cs as y

cv ev

cm em

cv ev

cm em

cs as y

cs as

cm em

ak cs es y

cv ev

cs as

ak cs as y

cs as

cv ev

ak cs as y

ak cv ev

ak cs as y

cv ev

cv ev

ak cs es y

cv ev

ak cs as y

cv ev

000

000

000

000
000

000

000
000

000

000
000

000

1900

000

180

000

000
000

000
160

000

000

1040

000

000

1960

000
000

1000

000

1770

000

000

1140

000
950

000

252 PM114103

AEC 03278



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

4

Depth

Thickness From To

ft ft ft Strata

100 57100 57200 Shale blk w coal stks

045 57200 57245 Sandstone gy churned

045 57245 57290 Shale blk dk gy
510 57290 57800 Claystone gy sandy w

I
s nods

1600 57800 59400 Shale gy w ss stks

170 59400 59570 Sandstone gy w sh stks

200 59570 50770 Shale gy w ss stks

330 59770 60100 Shale dk gy

040 60100 60140 Shale dk gy layered

060 60140 60200 Shale bik w coal stks

075 60200 50275 Coal w bone stks pyritic SEWICKLEY No 9
055 60275 60330 Shale blk w coal stks

140 60330 60470 Coal w sh layers

1890 60470 62360 Limestone shaley layered
280 62360 62640 Sandstone gy w sh stks

680 62640 63320 Shale gy

050 63320 63370 Sandstone gy w sh stks

200 63370 63570 Shale dk gy
310 63570 63880 Limestone shaley layered
040 63880 63920 Shale dk gy

100 63920 64020 Claystone gm
180 64020 64200 Shale blk w coal stks

120 64200 64320 Claystone gy
060 64320 64380 Claystone gy sandy

555 64380 64935 Limestone shaley massive

060 64935 64995 Claystone dk gy w I
s nods

460 64995 65455 Limestone nodular

070 65455 65525 Shale dk gy w

I
s nods

255 65525 65780 Limestone nodular

310 65780 66090 Claystone dk gy gy
025 66090 66115 Limestone shaley nodular

105 66115 66220 Claystone gy
070 66220 66290 Claystone gy w I

s nods

040 66290 66330 Limestone shaley mosaic

165 66330 66495 Claystone gm
195 66495 66690 Claystone brn blk

025 66690 66715 Shale blk w coal stks

105 66715 66820 Coal w bone pyritic ROOF COAL
049 66820 66869 Shale blk dk gy
025 66869 66894 Shale bm blk

015 66894 66909 Limestone shaley layered

488 66909 67397 Coal w bone stks PITTSBURGH No 8
068 67397 67465 Coal pyritic

010 67465 67475 Shale dk gy
040 67475 67515 Shale gy
050 67515 67565 Shale gy w

Is

nods
155 67565 67720 Limestone nodular

230 67720 67950 Claystone gy w

Is nods

120 67950 68070 Claystone gy sandy
230 68070 68300 Shale gy w I

s nods

280 68300 68580 Sandstone gy

Total Depth 68580

Water Physical

Bearing Properties

cs es

ak cm em
ak cs es

ak cv ev

cm em

ak cm em

cv ev

cv ev

ac cv ev

ac cv ev

ac cv ev

cm em

ak cs es

ac cv ev

ac cv ev

cm em

cm em

Page No 3 of 4

Thickness of

Hard Rock

HR ft

y

000
045

000

000

000
170

D00

000

000
000

000

000

000

1890

280

000

050
000

310

000
000

000

000

000

555
000

460

000

255
000

025

000

000
040

000
000

000

ODO

000
000

015

000
000

000

000
000

000

000

y

y

y

ak cs es y

cm em

cv ev

ac cv ev

cv ev

cm em

ak es es y

ak cm em

ak cs as y

ak cm em

ak cs es y

cv ev

ak cs es y

cv ev

ak cv ev

ak cs as y

Cs es

cm em

cm em

ac cv ev

ac cv ev

ac cv ev

ac cv ev

ak cs es

cs es

cm em

cs es

cm em

cs es y

ac cv ev

cs as

cm em

al cm em

cs es

y

y

000

000

y 280

22020

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery rnmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

22020

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 32

AEC200114xls

252 PM11403

AEC 03279



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200114

Page No 4 of 4

Depth Thickness of
Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft
Thickness Percent

Ft
Hard Rock 22020 32
Soft Rock 46560 68

68580

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sul hur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof loft 19331 190 162 594 1339
Coal 613 511 221 16000 1539
Bottom 10 ft 14610 337 253 10505 411

AEC200114xls

252 PM11403

AEC 03280
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ATTACHMENT 13

DIAMOND DRILL HOLE AEC200115

Field Engineer Kim Cecil

Surface Elevation 1220

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft Strata

673102

2429453

Kerogen Resources

Water

Bearini

Page No 1 of 4

Thickness of

Physical Hard Rock

Properties HR ft
1500 000 1500 Casing 000

250 1500 1750 Shale gy ss stks Yes cm em 000
150 1750 1900 Cla stone red cv ev 000

240 1900 2140 Shale gy ss stks Yes cm em 000

1150 2140 3290 Shale red cm em 000

380 3290 3670 Cla stone red cv ev 000

230 3670 3900 Cla stone dk cv ev 000

300 3900 4200 Limestone shaley layered ak cs es 300
650 4200 4850 Cla stone gy Is

nods ak cv ev 000

450 4850 5300 Cla stone red cv ev 000

240 5300 5540 Cla stone cv ev 000

390 5540 5930 Shale gy as stks cm em 000

490 5930 6420 Shale red cm em 000
2280 6420 8700 Cla stone red cv ev 000

120 8700 8820 Sandstone gy sh stks cs es 120
1980 8820 10800 Shale red cm em 000

320 10800 11120 Shale gy cm em 000

015 11120 11135 Shale blk ac cm em 000
015 11135 11150 Coal sh stks JOLLYTOWN A ac cv ev 000

010 11150 11160 Cla stone dk cv ev 000
1420 11160 12580 Cla stone gy I

s nods ak cv ev 000

1090 12580 13670 Cla stone red

I
s nods ak cv ev 000

1230 13670 14900 Cla stone cv ev 000

240 14900 15140 Sandstone gy sh stks cs es 240

490 15140 15630 Shale ss stks cm em 000
340 15630 15970 Shale gy cm em 000

210 15970 16180 Cla stone gy Is nods ak cv ev 000
1030 16180 17210 Cla stone red gy I

s nods ak cv ev 000

370 17210 17580 C

la

stone gy I
s nods ak cv ev 000

420 17580 18000 Sandstone gy sh stks cs es 420

050 18000 18050 Shale qy interbedded ss cm em 000
1440 18050 19490 Shale gy I

s nods ak cm em 000
030 19490 19520 Shale dk cm em 000
300 19520 19820 Limestone shale y layered ak cs es 300
100 19820 19920 Cla stone cv ev 000

020 19920 19940 Shale blk ac cm em 000
760 19940 20700 Cla stone gy Is

nods ak cv ev 000

200 20700 20900 Sandstonegy sh stks cs es 200
460 20900 21360 Sandstone gy massive cs es 460
410 21360 21770 Shale cm em 000
080 21770 21850 Shale dk gy layered cm em 000
470 21850 22320 C la stone dk cv ev 000
025 22320 22345 Shale blk coal stks ac cm em 000
415 22345 22760 Coal bone layers No 12 ac cv ev 000
1300 22760 24060 Cla stone cv ev 000

1630 24060 25690 Cla stone red gy I
s nods ak cv ev 000

810 25690 26500 Sandstone gy sh stks cs es 810

610 26500 27110 Shale gy ss stks cm em 000
250 27110 27360 Shale gy sandy cm em 000
340 27360 27700 Shale gy cm em 000
010 27700 27710 Pyrite ac cs es 000
640 27710 28350 Coal WAYNESBURG A ac cv ev 000
030 28350 28380 Cla stone cv ev 000
030 28380 28410 Shale dk gy layered cm em 000
300 28410 28710 Limestone shale y layered ak Cs es 300
880 28710 29590 Claystone gy is nods ak cv ev 000
130 29590 29720 Sandstone gy slumped 1cs es y 130

AEC200115xis 824 AM952007

AEC 03281
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ATTACHMENT 13

DIAMOND DRILL HOLE AEC200115

Thickness

ft

Depth

From

ft

To

Iftl Strata

Water

Bearing

Page No 2 of 4

Thickness of

Physical Hard Rock

Properties HR ft

150 29720 29870 Sandstone gy churned cs as 150
050 29870 29920 Sandstone gy sh stks cs as 050
270 29920 30190 Shale gy ss stks cm em 000
240 30190 30430 Shale gy sandy cm em 000
110 30430 30540 Shale cm em 000
050 30540 30590 Limestone shaley ak cs as 050
290 30590 30880 Shale ss stks cm em 000
130 30880 31010 Sandstone sh stks cs as 130
350 31010 31360 Shale ss stks cm em 000
290 31360 31650 Shale cm em 000
640 31650 32290 Limestone shale y layered ak cs es 640
320 32290 32610 Cla stone dk cv ev 000
100 32610 32710 Shale dk cm em 000
060 32710 32770 Cla stone cv ev 000
040 32770 32810 Shale blk coal stks ac cm em 000
040 32810 32850 Coal pyrite WAYNESBURG No 11 ac cv ev 000
290 32850 33140 Cla stone cv ev 000
390 33140 33530 Sandstone gy sh stks cs es 390
380 33530 33910 Shale gy interbedded ss cm em 000
170 33910 34080 Shale gy cm em 000
025 34080 34105 Shale dk gy layered cm em 000
020 34105 34125 Coal sh stks LITTLE WAYNESBURG ac cv ev 000
555 34125 34680 Shale gy cm em 000
190 34680 34870 Cla stone

cv ev 000
020 34870 34890 Shale blk coal stks ac cm em 000

1970 34890 36860 Limestone shaley layered ak cs as 1970
120 36860 36980 Cla stone gm Is nods ak cv ev 000
080 36980 37060 Limestone shaley layered ak cs as 080
660 37060 37720 C la stone red gy Is

nods ak cv ev 000
150 37720 37870 Cla stone

I
s nods ak cv ev 000

080 37870 37950 Cla stone dk
cv ev 000

130 37950 38080 Cla stone gy Is

nods ak cv ev 000
500 38080 38580 Shale gy sandy Is nods ak cm em 000
360 38580 38940 Shale red cm em 000
610 38940 39550 Limestone shaley layered ak cs as 610
125 39550 39675 C

la

stone gy Is nods ak cv ev 000
500 39675 40175 Cla stone gm Is nods ak cv ev 000
150 40175 40325 Shale gy sandy cm em 000
060 40325 40385 Cla stone red cv ev 000

1590 40385 41975 Limestone shaley layered ak cs as 1590
300 41975 42275 Cla stone gy Is nods ak cv ev 000
340 42275 42615 Cla stone cv ev 000
100 42615 42715 Cla stone dk cv ev 000
040 42715 42755 Shale dk

cly layered cm em 000
040 42755 42795 Cla stone

cv ev 000
060 42795 42855 Limestone shaley ak cs as 060
120 42855 42975 Shale cm em 000
140 42975 43115 Cla stone rn cv ev 000
310 43115 43425 Limestone shaley layered ak cs as 310
230 43425 43655 Cla stone Is nods ak cv ev 000
070 43655 43725 Limestone massive ak cs es 070
390 43725 44115 Cla stone rn Is nods ak cv ev 000
950 44115 45065 Limestone shaley layered ak cs as 950

1110 45065 46175 Cla stone gylsnods ak cv ev 000
570 46175 46745 Limestone massive ak cs es 570
500 46745 47245 Limestone shaley layered ak cs as 500
150 47245 47395 Claystone gy Is nods ak cv ev 000
480 47395 47875 Limestone shaley layered ak cs as 480
490 47875 48365 Limestone massive ak cs as 490
460 48365 48825 Limestone shale y layered ak cs as 460
060 48825 48885 Cla stone dk gy Is

nods ak cv ev 000
290 48885 49175 Cla stone dk cv ev 000
025 49175 49200 Shale blk coal stks ac cm em 000
090 49200 49290 Coal bone stks SEWICKLEY No 9 ac cv ev 000
275 49290 49565 Cla stone dk cv ev 000
280 49565 49845 Shale cly sandy cm em 000
100 49845 49945 Sandstone gy sh stks cs as 100
200 49945 50145 Shale gy interbedded ss cm em 000

AEC200115xls
824 AM9152007

AEC 03282



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200115

Thickness

ft

Depth

From

ft
To

ftl Strata

Water

Page No 3 of 4

Thickness of

Physical Hard Rock

340 50145 50485 Shale gy ss stks cm em 000
330 50485 50815 Sandstone gy sh stks cs as 330
275 50815 51090 Shale dk gy ss stks cm em 000
050 51090 51140 Sandstone gy sh stks cs as 050
370 51140 51510 Shale gy ss stks cm em 000
080 51510 51590 Shale gy sandy cm em 000
340 51590 51930 Shale gy ss stks cm em 000
070 51930 52000 Shale dk cm em 000
090 52000 52090 Shale gy sandy cm em 000
540 52090 52630 Shale dk cm em 000
195 52630 52825 Coal FISHPOT ac cv ev 000
010 52825 52835 Shale bik ac cm em 000
075 52835 52910 Cla stone

I
s nods ak cv ev 000

1070 52910 53980 Limestone shaley layered ak cs as 1070
510 53980 54490 Limestone layered ak cs as 510
110 54490 54600 Cla stone I

s nods ak cv ev 000
220 54600 54820 Limestone ak cs as 220
075 54820 54895 Shale dk cm em 000
570 54895 55465 Cla stone gy Is nods ak cv ev 000
350 55465 55815 Shale dk cm em 000
250 55815 56065 Limestone shaley layered ak cs as 250
257 56065 56322 Cla stone

cv ev 000
038 56322 56360 Shale blk coal stks

ac cm em 000
115 56360 56475 Coal bone stks REDSTONE ac cv ev 000
060 56475 56535 Limestone shaley nodular ak cs as 060
010 56535 56545 Cla stone Is nods ak cv ev 000
055 56545 56600 Limestone shaley nodular ak cs as 055
020 56600 56620 Cla stone

I
s nods ak cv ev 000

175 56620 56795 Limestone shaley nodular ak cs as 175
075 56795 56870 Limestone nodular ak cs as 075
265 56870 57135 Limestone massive ak cs as 265
335 57135 57470 Limestone shaley nodular ak cs as 335
040 57470 57510 Limestone nodular ak cs as 040
115 57510 57625 Limestone shaley nodular ak cs as 115
015 57625 57640 Cla stone Is nods ak cv ev 000
115 57640 57755 Limestone shaley nodular ak cs as 115
135 57755 57890 Cla stone

Is

nods ak cv ev 000
110 57890 58000 Shale dk gy I

s nods ak cm em 000
045 58000 58045 Limestone shaley nodular ak cs as 045
220 58045 58265 Cla stone

Is nods ak cv ev 000
180 58265 58445 Cla stone blk tan layered ac cv ev 000
170 58445 58615 Shale gy brecciated cm em 000
015 58615 58630 Shale blk

ac cm em 000
102 58630 58732 Coal bone stks PITTSBURGH No 8 ROOF COAL ac cv ev 000
045 58732 58777 Cla stone dk cv ev 000
045 58777 58822 Shale blk ac cm em 000
495 58822 59317 Coal bone stks PITTSBURGH No a ac cv ev 000
005 59317 59322 Shale blk ac cm em 000
075 59322 59397 Shale dk cm em 000
040 59397 59437 Shale gy cm em 000
070 59437 59507 Limestone shaley nodular ak Cs as 070
130 59507 59637 Cla stone rn

cv ev 000
280 59637 59917 Shale gy Is nods ak cm em 000
070 59917 59987 Cla stone

I
s nods ak cv ev 000

110 59987 60097 Shale gy interbedded ss cm em 000
300 60097 60397 Shale cm em 000

otal uep

AEC200115xls

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

16710

824 AM9152007

AEC 03283
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ATTACHMENT 13

Depth

Thickness From To

ft ft ft

Page No 4 of 4

DIAMOND DRILL HOLE AEC20011 5

Strata

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

Total Thickness of Hard Rock Overlying Mining Unit 16710

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 28

Thickness Percent

Ft
Hard Rock 16710 28
Soft Rock 43687 72

60397

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

a

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total
Pyritic CaCO3 tons as CaCO3

Stratum Ions as CaCO3 Sulphur Sul hour Total Sul Total Sul

Roof 10 ft 18045 231 175 722 1082
Coal 009 661 388 20700 2070
Bottom 10

ft

13550 147 131 4545 911

AEC200115x14
824 AM9152007

AEC 03284



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200116

Field Engineer Kim Cecil

Surface Elevation 122459
Drill Hole Coordinates State Plane 1927 NA Datum

4

Drilling Company

Thickness

ft

Northing 681538

Easting 2416392

Kerogen Resources

Page No 1 of 3

Depth
Thickness of

From To Water Physical Hard Rock
ft ft Strata

Bearing Properties HR ft
1600 000 1600 Casing

110 1600 1710 Sandstone gy massive

1320 1710 3030 Claystone red

550 3030 3580 Shale gy w ss stks

YES
YES

240 3580 3820 Sandstone gy w sh stks YES
990 3820 4810 Claystone red YES
590 4810 5400 Claystone dk gy

200 5400 5600 Shale red gm
300 5600 5900 Core loss

YES

cs es

cv ev

cs es

cs es

cv ev

cv ev

cm em

y

y

1240 5900 7140 Claystone red gm cv ev

690 7140 7830 Claystone gy w I
s nods ak cv ev

240 7830 8070 Claystone red ren sandy cs es
2880 8070 10950 Claystone red gy cv ev

470 10950 11420 Shale red gm cm em
780 11420 12200 Shale red gm sandy cs es
350 12200 12550 Shale red cm em
235 12550 12785 Shale blk dk gy layered ac cm em
010 12785 12795 Coal

ac cv ev

185 12795 12980 Limestone
cak cs es y

200 12980 13180 Claystone gy wl I
s nods ak cv ev

040 13180 13220 Shale dk gy layered cm em
1380 13220 14600 Claystone gy w I

s nods ak cv ev
270 14600 14870 Claystone red gm cv ev
080 14870 14950 Shale blk

ac cm em
220 14950 15170 Coal wi Sh pyritic WASHINGTON No 12 ac cv ev

075 15170 15245 Shale dk gy cm em
1515 15245 16760 Claystone gy w

I
s nods

ak cv ev
620 16760 17380 Claystone red gm cv ev

320 17380 17700 Claystone gy cv ev
4330 17700 22030 Sandstone gy w sh stks

cs es y
560 22030 22590 Shale gy conglomerate w iron nods cs es

080 22590 22670 Coal w sh layers
ac cv ev

110 22670 22780 Claystone dk gy cv ev
140 22780 22920 Limestone

cak cs es y
070 22920 22990 Claystone gm cv ev
910 22990 23900 Claystone gy w

Is

nods
ak cv ev

150 23900 24050 Shale gy cm em
170 24050 24220 Shale gy sandy cs es
180 24220 24400 Sandstone gy w sh stks CS es y
950 24400 25350 Shale red gy cm em
110 25350 25460 Limestone nodular

cak cs es y
770 25460 26230 Shale gy cm em
170 26230 26400 Limestone shaley layered cak cs es y
470 26400 26870 Claystone gy cv eV
080 26870 26950 Shale dk gy layered cm em

1020 26950 27970 Shale gy sandy cs es
860 27970 28830 Sandstone gy w sh stks

cs es y
070 28830 28900 Shale gy sandy cs es
300 28900 29200 Shale gy cm em
060 29200 29260 Coal w sh stks WAYNESBURGH No 11 ac cv ev
210 29260 29470 Claystone gy cv ev
180 29470 29650 Limestone

cak cs es y
510 29650 30160 Claystone gy w Is nods ak cv ev
420 30160 30580 Limestone shaley layered cak cs es y
100 30580 30680 Shale gy cm em
200 30680 30880 Limestone mosaic

cak cs es y

AEC200116x16

000

110

000

000

240
000

000

000

000

000

000
000

000

000

000

000
000

000

185

000
000

000

000

000

000

000

000

000

000

4330

000

000

000

140

000

00D

000

000

180

000

110

000

170

000

000

000

860

000

000

000

000

180

000

420

000

200

745 AM1122104

AEC 03285
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ATTACHMENT 13

DIAMOND DRILL HOLE AEC200116

Thickness

h
Depth

From

ft

To

ft Strata

Page No 2 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
220 30880 31100 Claystone gy

210 31100 31310 Limestone shaley layered

350 31310 31660 Claystone gy w

I
s nods

440 31660 32100 Limestone nodular

160 32100 32260 Shale gy gm
340 32260 32600 Claystone gy

360 32600 32960 Shale gy sandy

230 32960 33190 Shale red gm
690 33190 33880 Limestone layered

090 33880 33970 Claystone gm w I
s nods

640 33970 34610 Sandstone gy w sh stks

150 34610 34760 Shale gm
1070 34760 35830 Limestone shaley layered

710 35830 36540 Claystone gm w I
s nods

1080 36540 37620 Claystone gm
220 37620 37840 Claystone gm wl

I
s nods

570 37840 38410 Limestone shaley layered

510 38410 38920 Claystone gm w I
s nods

190 38920 39110 Claystone gm
1370 39110 40480 Limestone nodular

290 40480 40770 Claystone gy w I
s nods

290 40770 41060 Claystone gm
550 41060 41610 Limestone massive

410 41610 42020 Limestone shaley layered

250 42020 42270 Shale gm w

I
s nods

220 42270 42490 Limestone mosaic

090 42490 42580 Claystone gm w

I
s nods

1250 42580 43830 Limestone nodular

200 43830 44030 Claystone bm blk

140 44030 44170 Coal w bone pyritic SEWICKLEY No 9

020 44170 44190 Shale blk w coal stks

140 44190 44330 Coal w pyrite

100 44330 44430 Claystone dk gy

200 44430 44630 Claystone gm w

I
s nods

340 44630 44970 Limestone shaley layered

1110 44970 46080 Claystone gy gm w

I
s nods

060 46080 46140 Coal w sh stks

050 46140 46190 Claystone gy w

I
s nods

1140 46190 47330 Limestone nodular

030 47330 47360 Claystone gy w

Is

nods

690 47360 48050 Limestone nodular

230 48050 48280 Claystone gm w I
s nods

180 48280 48460 Limestone shaley layered

1140 48460 49600 Shale gy gm w

Is

nods

440 49600 50040 Limestone shaley layered

210 50040 50250 Claystone gm w I
s nods

070 50250 50320 Claystone blk dk gy

140 50320 50460 Claystone gy w I
s nods

310 50460 50770 Limestone massive

320 50770 51090 Claystone gy

1190 51090 52280 Limestone shaley layered

230 52280 52510 Cla toneys gy w I
s nods

050 52510 52560 Limestone

500 52560 53060 Claystone gy wl

I
s nods

010 53060 53070 Shale blk

055 53070 53125 Coal w bone layers ROOF COAL
080 53125 53205 Shale dk gy

324 53205 53529 Coal PITTSBURGH No8
161 53529 53690 Coal wl bone stks

060 53690 53750 Claystone dk gy

520 53750 54270 Claystone gy w

I
s nods

150 54270 54420 Sandstone gy churned

170 54420 54590 Shale gy conglomerate wl iron nods

060 54590 54650 Claystone gy w I
s nods

130 54650 54780 Shale gy

080 54780 54860 Shale dk gy layered

040 54860 54900 Claystone gy

450 54900 55350 Shale gy w ss stks

cv ev050cak
cs as y 210

ak cv ev 000
cak cs as y 440

cm em 000

cv ev 000

cs as 000

cm em 000

cak cs as y 690
ak cv ev 000

cs as y 640

cm em 000

cak cs as y 1070

ak cv ev 000

cv ev 000

ak cv ev 000
cak cs as y 570
ak cv ev 000

cv ev 000

cak cs as y 1370

ak cv ev 000

cv ev 000

cak cs as y 550

cak cs as y 410

ak cm em 000
cak Cs as y 220

ak cv ev 000

cak cs as y 1250

ac cv ev 000
ac cv ev 000

ac cm em 000

ac cv ev 000

cv ev 000
ak cv ev 000

cak cs as y 340

ak cv ev 000
ac cv ev 000

ak cv ev 000
cak cs as y 1140

ak cv ev 000

cak cs as y 690

ak cv ev 000
cak cs as y 180

ak cm em 000

ak cs as 000
ak cv ev 000

ac cv ev 000

ak cv ev 000

cak cs as y 310
cv ev 000

cak cs as y 1190

ak cv ev 000

cak cs as y 050

ak cv ev 000
ac cm em 000

ac cv ev 000

cm em 000
ac cv ev 000

ac cv ev 000

cv ev 000

ak cv ev 000
cs es y 150

cs as 000
ak cv ev 000
cm em 000

cm em 000
cv ev 000

cs as 000

AEC200118xls 745 AMI22104

AEC 03286



ATTACHMENT 13

1
4

DIAMOND DRILL HOLE AEC200116

Page No 3 of 3

Depth Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft
Total Depth 55350 18595

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit 18595

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 34

Thickness Percent

Ft
Hard Rock 18595 34
Soft Rock 36755 66

55350

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

a
Stratum Ions as CaCO3 Sulphur Sul hur Total Sul Total Sul

Roof 10 ft 33911 150 124 468 2923
Coal 145 661 388 20700 2056

Bottom 10 ft 25200 114 092 3560 2164

AEC200116xls 745 AM1122A4

AEC 03287



Page No 1 of 3

DIAMOND DRILL HOLE AEC200124

Field Engineer Kim Cecil

Surface Elevation 114000

Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Northing 682935

Easting 2410742

Kerogen Resources

Thickness

ft

Depth

From

ft

To

ft Strata

Water

Bearing

Physical

Properties HR

Thickness of

Hard Rock

ft

2200 000 2200 Casing 000

265 2200 2465 Shale dk gy gy
YES cm em 000

055 2465 2520 Limestone shaley YES ak cs as y 055

030 2520 2550 Claystone gy YES cv ev 000

030 2550 2580 Limestone shaley YES ak cs as y 030

990 2580 3570 Claystone gy YES cv ev 000

160 3570 3730 Shale blk w coal stks YES ac cm em 000

055 3730 3785 Coal WASHINGTON No 12 YES ac cv ev 000

1170 3785 4955 Claystone gy YES cv ev 000

280 4955 5235 Shale gy w ss stks YES cs as 000

5285 5235 10520 Sandstone gy cs as y 5285

050 10520 10570 Shale gy sandy cs as 000

620 10570 11190 Sandstone gy cs as y 620

660 11190 11850 Sandstone gy w coal stks cs as y 660

110 11850 11960 Shale dk gy w coal stks ac cm em 000

210 11960 12170 Sandstone gy w coal stks cs as y 210

1940 12170 14110 Sandstone gy wl crossbeds cs as y 1940

140 14110 14250 Shale gy wl interbedded ss cs as 000

080 14250 14330 Shale gy sandy w

I
s nods ak cs as 000

045 14330 14375 Sandstone gy w sh stks cs as y 045

215 14375 14590 Shale gy w

I
s nods ak cm em 000

295 14590 14885 Shale gy sandy w I
s nods ak cs as 000

715 14885 15600 Shale blk dk gy ac cm em 000

200 15600 15800 Shale gy wl I
s nods ak cm em 000

245 15800 16045 Shale bik ac cm em 000

325 16045 16370 Limestone shaley nodular ak cs as y 325

100 16370 16470 Shale gy w I
s nods ak cm em 000

230 16470 16700 Claystone gy gm cv ev 000

045 16700 16745 Shale bik ac cm em 000

305 16745 17050 Shale gy cm em 000

240 17050 17290 Shale gy w ss stks cs as 000

110 17290 17400 Sandstone gy w sh stks cs as y 110

310 17400 17710 Shale gy cm em 000

140 17710 17850 Shale gy wl ss stks cs as 000

570 1785018420 Claystone gy cv ev000
037 18420 18457 Coal WAYNESBURGH No 11 ac cv ev 000

043 18457 18500 Claystone gy cv ev 000

120 18500 18620 Claystone dk gy w

Is

nods ak cv ev 000

080 18620 18700 Claystone gy cv ev 000

805 18700 19505 Limestone nodular ak cs as y 8D5

645 19505 20150 Claystone gy w Is nods ak cv ev 000

510 20150 20660 Claystone gy cv ev 000

105 20660 20765 Shale gm sandy Cs as 000

495 20765 21260 Limestone shaley ak cs as y 495

375 21260 21635 Shale dk gy gy gm cm em 000

280 21635 21915 Sandstone gywl sh stks cs as y 280

385 21915 22300 Claystone gy gm cv ev 000

570 22300 22870 Claystone gy w

I
s nods ak cv ev 000

350 22870 23220 Shale gy gm cm em 000

580 23220 23800 Shale gm w ss stks cs as 000

830 23800 24630 Limestone shaley nodular ak cs as y 830

250 24630 24880 Claystone gy w

Is nods ak cv ev ODO

060 24880 24940 Claystone red gm cv ev 000

975 24940 25915 Claystone gy gm cv ev ODO

685 25915 26600 Limestone shaley layered ak cs as y 685

280 26600 26880 Shale gy gm cm em 000

AEC 03288



Page No 2 of 3

4

f4
4

Thickness

ft
215

235

120

150

470

450

1230

135

1030

235

315

165

770

445

070

030

310

400

265

465

390

800

070

143

062

1500

915

020

105

475

450

060

065

110

085

630

060

860

462

115

277

125

140

039

072

065

371

114

010

169

230

351

305

140

095

395

DIAMOND DRILL HOLE AEC200124

Total Depth

Depth

From

ft
To

ft Strata

26880 27095 Sandstone gy w sh stks

27095 27330 Shale gy w ss stks

27330 27450 Shale gm sandy limey

27450 27600 Shale gm w

I
s nods

27600 28070 Limestone shaley layered

28070 28520 Shale gm w I
s nods

28520 29750 Limestone

29750 29885 Shale gy limey

29885 30915 Limestone nodular

30915 31150 Shale gy gm
31150 31465 Limestone mosaic

31465 31630 Shale gy

31630 32400 Claystone gy w I
s nods

32400 32845 Shale dk gy w

I
s nods

32845 32915 Claystone blk w

I
s nods

32915 32945 Shale blk w coal stks

32945 33255 Coal w bone shale SEWICKLEY No 9

33255 33655 Shale dk gy

33655 33920 Shale gy w interbedded ss

33920 34385 Shale gy
34385 34775 Shale gy w I

s nods

34775 35575 Shale dk gy gy

35575 35645 Limestone massive

35645 35788 Coal shaley FISHPOT

35788 35850 Shale blk dk gy

35850 37350 Limestone nodular

37350 38265 Shale gy gm w

Is nods

38265 38285 Shale gy w interbedded ss

38285 38390 Shale dk gy

38390 38865 Shale gy w I
s nods

38865 39315 Claystone dk gy w I
s nods

39315 39375 Shale blk w coal stks

39375 39440 Shale dk gy

39440 39550 Claystone gy sandy

39550 39635 Shale dk gy limey

39635 40265 Limestone nodular

40265 40325 Claystone gy

40325 41185 Limestone shaley

41185 41647 Shale gy w

I
s nods

41647 41762 Limestone shaley nodular

41762 42039 Claystone gy w

Is nods

42039 42164 Claystone gy

42164 42304 Claystone blk tan

42304 42343 Bone w coal PITTSBURGH No 8 ROOF COAL
42343 42415 Shale dk gy

42415 42480 Shale blk w coal stks

42480 42851 Coal PITTSBURGH No8
42851 42965 Coal wl pyrite

42965 42975 Shale blk w coal stks

42975 43144 Shale gy w

I
s nods

43144 43374 Limestone shaley nodular

43374 43725 Claystone gy w

Is

nods

43725 44030 Shale gy sandy

44030 44170 Claystone gy w

Is

nods

44170 44265 Limestone shaley nodular

44265 44660 Shale gy sandy

44660

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery rnmoderate sslight

Water

Bearing

Thickness of

Physical Hard Rock

Properties HR ft
cs es

cs es

y 215

000
000

000

470
000

1230

000

1030

000
315

000

000

000
000

000

000

000

ak cs es

ak cm em
ak cs es y

ak cm em
ak cs es y

ak cm em

ak cs es y

cm em
ak cs es y

cm em

ak cv ev

ak cm em
ak cv ev

ac cm em

ac cv ev

cm em

cs es 000

cm em 000

ak cm em 000

cm em 000
ak cs as y 070

ac cv ev 000

cm em 000
ak cs es y 1500

ak cm em 000

cs es 000

cm em 000

ak cm em 000

ak cv ev 000

ac cm em 000

cm em 000
cm em 000

ak cm em 000

ak cs es y 630
cv ev 000

ak cs es y 860
ak cm em 000
ak cs es y 115

ak cv ev 000

cv ev 000

ac cv ev 000
ac cv ev 000

cm em 000

ac cm em 000

ac cv ev 000

ac cv ev 000

ac cm em 000
ak cm em 000
ak cs es y 230

ak cv ev 000

cs es 000

ak cv ev 000
ak cs es y 095

cs es 000

19135

AEC 03289



Page No 3 of 3

DIAMOND DRILL HOLE AEC200124

Depth Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

Total Thickness of Hard Rock Overlying Mining Unit 19135

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 43

Thickness Percent

Ft
Hard Rock 19135 43
Soft Rock 25525 57

44660

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 15569 129 111 402 1155
Coal 125 526 210 16400 1628

Bottom 1O ft 44350 116 112 3625 4073

4

AEC 03290



Page No I of 3

DIAMOND DRILL HOLE AEC200t25

Field Engineer Kim Cecil

Surface Elevation 122000

Drill Hole Coordinates State Plane 1927 NA Datum

a

Thickness

ft
2800

190

1925

490

410

740

130

080

100

1010

290

895

360

945

175

093

053

115

080

200

405

185

650

100

171

100

890

500

4790

150

765

060

095

705

360

1155

710

255

375

790

625

085

105

345

115

065

815

400

425

040

380

150

590

405

1165

210

Drilling Company

Northing 682930

Easting 2413433

Kerogen Resources

Depth

From To Water

ft ft Strata Bearing

000 2800 Casing

2800 2990 Claystone gy w

I
s nods YES

2990 4915 Claystone red gy w

I
s nods YES

4915 5405 Shale gy w

I
s nods

5405 5815 Shale gy sandy limey

5815 6555 Sandstone gy w crossbeds

6555 6685 Shale gy w Is nods

6685 6765 Shale gy

6765 6865 Shale gy w ss stks

6865 7875 Claystone gy gm
7875 8165 Claystone gy w Is nods

8165 9060 Claystone red gy

9060 9420 Shale gy w ss stks

9420 10365 Shale gy sandy limey

10365 10540 Shale dk gy

10540 10633 Coal w bone stks

10633 10686 Shale dk gy

10686 10801 Shale gy w Is nods

10801 10881 Claystone gy

10881 11081 Claystone gy w I
s nods

11081 11486 Shale gy w ss stks

11486 11671 Shale gy sandy limey

11671 12321 Shale dk gy gy

12321 12421 Shale blk

12421 12592 Coal w bone and sh layers WASHINGTON No 12

12592 12692 Shale blk dk gy

12692 13582 Claystone gy

13582 14082 Shale gy w ss stks

14082 18872 Sandstone gy w sh stks

18872 19022 Shale gy wl ss stks

19022 19787 Sandstone gy w sh stks

19787 19847 Coal w bone LITTLE WASHINGTON

19847 19942 Shale dk gy gy

19942 20647 Shale gy w

I
s nods

20647 21007 Shale gy2100722162 Shale gy w ss stks

22162 22872 Sandstone gy w crossbeds

22872 23127 Shale gy

23127 23502 Shale dk gy w ss stks

23502 24292 Shale gy w

I
s nods

24292 24917 Shale dk gy

24917 25002 Limestone shaley layered

25002 25107 Shale dk gy gy

25107 25452 Shale gy w

I
s nods

25452 25567 Shale blk

25567 25632 Limestone shaley nodular

25632 26447 Shale gy
26447 26847 Shale gy w ss stks

26847 27272 Shale dk gy gy

27272 27312 Coal w bone WAYNESBURGH No 11

27312 27692 Shale gy w

I
s nods

27692 27842 Limestone shaley nodular

27842 28432 Shale dk gy gy w

I
s nods

28432 28837 Limestone nodular

28837 30002 Claystone dk gy gy wI

Is

nods

30002 30212 Limestone shaley nodular

Thickness of

Physical Hard Rock

Properties HR ft
000

ak cv ev 000

ak cv ev 000

ak cm em 000

ak cm em 000

cs es y 740

ak cm em 000

cm em 000

cs es 000

cv ev 000

ak cv ev 000

cv ev 000

cs es 000

ak cs as 000

cm em 000

ac cv ev 000

cm em 000

ak cm em 000

cv ev 000

ak cv ev 000

cs as 000

ak cs es 000

cm em 000

ac cm em 000

ac cv ev 000

ac cm em 000

cv ev 000

cs es 000

cs as y 4790

cs es 000

cs es y 765

ac cv ev 000

cm em ODO

ak cm em ODO

cm em 000

cs as 000

cs es y 710

cm em 000

cs es 000

ak cm em 000

cm em 000

ak cs es y 085

cm em 000

ak cm em 000

ac cm em 000

ak cs es y 065

cm em 000

cs es 000

cm em 000

ac cv ev 000

ak cm em 000

ak cs as y 150

ak cm em 000

ak cs es y 405

ak cv ev 000

ak cs as y 210

AEC 03291



ii
1
4

a

Thickness

ft

Page No 2 of 3

Depth

From To
Thickness of

Water Physical Hard Rock
ft ft Strata

Bearing Properties HR ft
Lou3uz1z 30472 Claystone gy limey

135 30472 30607 Shale gy sandy

185 30607 30792 Sandstone gy massive

425 30792 31217 Claystone red gy

1045 31217 32262 Shale gy w I
s nods

200 32262 32462 Shale gy sandy

565 32462 33027 Sandstone gy w sh stks

135 33027 33162 Limestone nodular

640 33162 33802 Shale gy w

I
s nods

720 33802 34522 Claystone red gy
575 34522 35097 Claystone gy w Is nods

160 35097 35257 Claystone gy sandy w I
s nods

475 35257 35732 Shale gy w ss stks

115 35732 35847 Shale gy sandy limey

270 35847 36117 Shale gy

1200 36117 37317 Claystone gy w

I
s nods

3010 37317 40327 Limestone layered

275 40327 40602 Shale gy w
Is

nods

1210 40602 41812 Limestone Shaley nodular

490 41812 42302 Shale dk gy gy w I
s nods

165 42302 42467 Shale dk gy w coal stks

365 42467 42832 Coal w bone layers SEWICKLEY No 9

410 42832 43242 Shale gyl gm
805 43242 44047 Shale gy w ss stks

1115 44047 45162 Claystone dk gy gy w

Is nods

057 45162 45219 Coal w bone stks FISHPOT
100 45219 45319 Shale blk dk gy limey

1990 45319 47309 Limestone nodular

165 47309 47474 Claystone gm w Is nods

260 47474 47734 Shale gy sandy

220 47734 47954 Claystone gy w

I
s nods

210 47954 48164 Limestone shaley nodular

290 48164 48454 Claystone gy gm
045 48454 48499 Shale gy gm w

Is

nods

030 48499 48529 Shale dk gy
055 48529 48584 Coal w sh layers RED STONE
040 48584 48624 Shale dk gy

125 48624 48749 Shale gy limey sandy
600 48749 49349 Limestone nodular

045 49349 49394 Claystone gy w

I
s nods

775 49394 50169 Limestone shaley nodular

155 50169 50324 Claystone gy w I
s nods

250 50324 50574 Claystone gy
050 50574 50624 Claystone bm blk

015 50624 50639 Shale bik

080 50639 50719 Coal w sh layers PITTSBURGH No 8 ROOF COAL
110 50719 50829 Shale blur dk gy
210 50829 51039 Bone w coal stks PITTSBURGH No8
274 51039 51313 Coal

018 51313 51331 Coal w bone stks

010 51331 51341 Shale dk gy
060 51341 51401 Shale dk gy w

Is

nods

090 51401 51491 Limestone shaley
220 51491 51711 Shale gy w Is nods

050 51711 51761 Limestone shaley
070 51761 51831 Claystone gy w

I
s nods

165 51831 51996 Limestone shaley
360 51996 52356 Shale gy sandy limey

Total Depth 52356

DIAMOND DRILL HOLE AEC200125

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

ak cv ev

cs es

ak cs as y

cv ev

ak cm em

cs es

cs es y

ak cs es y

ak cm em

cv ev

ak cv ev

ak cv ev

cs as

ak cs es

cm em
ak cv ev

ak cs es y

ak cm em
ak cs es y

ak cm em

ac cm em

ac cv ev

cm em

cs es

ak cv ev

ac cv ev

ak cm em

ak cs as y

ak cv ev

cs es

ak cv ev

ak cs es y

cv ev

ak cm em

cm em

ac cv ev

cm em

ak cs es

ak cs es y

ak cv ev

ak cs es y

ak cv ev

cv ev

ac cv ev

ac cm em

ac cv evaccm em

ac cv ev

ac cv ev

ac cv ev

cm em

ak cm em
ak cs es y

ak cm em
ak cs es y

ak cv ev

ak cs es y

ak cs es

000
000

185

000

000

000
565

135

000
000

000

000
000

000

000
000

3010

000

1210

000

000

000
000

000
000

000
000

1990

000

000
000

210

000
000

000
000

000

000
600

000
775

000

000
000

000
000

000

000
000
000

000

000
090

000

050

000

165

000

16905

AEC 03292



Page No 3 of 3

DIAMOND DRILL HOLE AEC200125

4
1 Depth

Thickness From To

ft ft ft Strata

Total Thickness of Hard Rock Overlying Mining Unit

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
16905

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 32

Thickness Percent

Ft
Hard Rock 16905 32
Soft Rock 35451 68

52356

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sull

tons as CaCO3

Total Sul

Roof 10 f
t 17545 199 163 621 1134

Coal 433 546 257 17100 1667

Bottom 1O ft 49350 172 148 5375 4398

AEC 03293
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ATTACHMENT 13

DIAMOND DRILL HOLE AEC200126

Field Engineer Kim Cecil

Surface Elevation 1230

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Page No I of 6

Thickness of

Physical Hard Rock

2400 000 2400 Casing 000
235 2400 2635 Claystone red rn Y cv ev 000
235 2635 2870 Claystone sandy Is nods Y ak cm em 000
370 2870 3240 Sandstone calcite cemented Y ak cs es 370

115 3240 3355 Shale ss stks I
s nods ak cm em 000

190 3355 3545 Shale Y cm em 000
015 3545 3560 Shale blk Y ac cm em 000
025 3560 3585 Shale dk Y cm em 000

070 3585 3655 Cla stone red gm Y cv ev 000
070 3655 3725 Cla stone gy sandy Is nods Y ak cv ev 000
030 3725 3755 Shale blk Y ac cm em 000

030 3755 3785 Clay tone gy cv ev 000
035 3785 3820 Cla stone red gm cv ev 000
125 3820 3945 Cla stone cv ev 000
105 3945 4050 Shale dk cm em 000
120 4050 4170 Cla stone cv ev 000
365 4170 4535 Shale gy as stks cm em 000
050 4535 4585 Claystone ay cv ev 000
110 4585 4695 Shale gy sandy cm em 000
180 4695 4875 Shale gy ss stks cm em 000
055 4875 4930 Shale gy Y cm em 000
015 4930 4945 Cla stone Y cv ev 000
045 4945 4990 Cla stone dk Y cv ev 000
085 4990 5075 Cla stone Y cv ev 000
015 5075 5090 Cla stonedk cv ev 000
450 5090 5540 Cla stone

Is

nods Y ak cv ev 000
365 5540 5905 Cla stone red m Is nods Y ak cv ev 000
795 5905 6700 Cla stone red grn cv ev 000
210 6700 6910 Cla stone red Is

nods ak cv ev 000
165 6910 7075 Cla stone red grn Is nods ak cv ev 000
220 7075 7295 Cla stone red rn cv ev 000
250 7295 7545 Cla stone gy Is nods ak cv ev 000
370 7545 7915 Cla stone sand Is nods ak cv ev 000
245 7915 8160 Shalegy sandy cm em 000
315 8160 8475 Sandstone gy crossbeds cs es 315
115 8475 8590 Shale gy sandy cm em 000
160 8590 8750 Shale cm em 000
010 8750 8760 Shale gy Is nods ak cm em 000
010 8760 8770 Cla stone red

cv ev 000
020 8770 8790 Shale gy Is nods ak cm em 000
050 8790 8840 Shalegy sandy cm em 000
150 8840 8990 Shale gy ss stks cm em 000
120 8990 9110 Sandstone gy crossbeds Cs as 120
320 9110 9430 Shalegy sandy Is nods ak cm em 000
165 9430 9595 Cla stone cv ev 000
115 9595 9710 Shale cm em 000
070 9710 9780 Shale red rn cm em 000
040 9780 9820 Shale gy cm em 000
100 9820 9920 Shaleqy Is nods ak cm em 000
185 9920 10105 Cla stone

Is

nods ak cv ev 000
910 10105 11015 Cla stone red gm Is

nods ak cv ev 000
085 11015 11100 Cla stone red cv ev 000
095 11100 11195 Claystone red Is

nods ak cv ev 000
145 11195 11340 Cla stone red rn Is nods ak cv ev 000
075 11340 11415 Shale gy Is

nods
ak cm em 000

025 11415 11440 Shale sandy Is nods ak cv ev 000

AEG200126xIs

Depth

From

ft
To

fft Strata

678390

2412070

Kerogen Resources

Water

Bearini

825 AM9152007

AEC 03294



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200126

Thickness

ft

Depth

From

ft
To

ft

Physical

Page No 2 of 6

Thickness of

Hard Rock

100 11440 11540 Claystone red rn Is

nods ak cv ev 000
035 11540 11575 Claystone red I

s nods ak cv ev 000
100 11575 11675 Cla stone red

cv ev 000
400 11675 12075 Shale red gm I

s nods ak cm em 000
050 12075 12125 Shale dk

cm em 000
020 12125 12145 Shale cm em 000
006 12145 12151 Shale blk

ac cm em 000
014 12151 12165 Shale cm em 000
080 12165 12245 Shale dk cm em 000
015 12245 12260 Shale blk

ac cm em 000
070 12260 12330 Shale dk

crn em 000
055 12330 12385 Shale gy cm em 000
335 12385 12720 C la stone I

s nods ak cv ev 000
120 12720 12840 Shale gy I

s nods ak cm em 000
100 12840 12940 Shale cm em 000
012 12940 12952 Shale blk

ac cm em 000
008 12952 12960 Shale dk cm em 000
090 12960 13050 Shale gy interbedded ss cm em 000
020 13050 13070 Shale dk cm em 000
130 13070 13200 Shale gy cm em 000
045 13200 13245 Cla stone dk gy I

s nods

a
l

k ev 000
075 13245 13320 Cla stone cv ev 000
190 13320 13510 Shale gy I

s nods ak cm em 000
075 13510 13585 Cla stone I

s nods ak cv ev 000
075 13585 13660 Shale gy ss stks Is

nods ak cm em 000
470 13660 14130 Shale gy ss stks cm em 000
065 14130 14195 Sandstone sh stks cs es 065
070 14195 14265 Shale gy ss stks cm em 000
125 14265 14390 Shale cm em 000
005 14390 14395 C

la

stone
cv ev 000

005 14395 14400 Shale blk
ac cm em 000

005 14400 14405 Shale cm em 000
005 14405 144 10 Shale blk

ac cm em 000
095 14410 14505 C la stone dk gy Is

nods ak cv ev 000
055 14505 14560 Cla stone dk cv ev 000
165 14560 14725 Cla stone blk I

s nods ak cv ev 000
030 14725 14755 Cla stone Is nods ak cv ev 000
020 14755 14775 Cla stone blk Is nods ak cv ev 000
040 14775 14815 Cla stone dk

cv ev 000
040 14815 14855 Shale blk

ac cm em 000
030 14855 14885 Shale blk coal stks ac cm em 000
015 14885 14900 Shale blk

ac cm em 000
030 14900 14930 Bone coal layers Washington No 12 ac cv ev 000
035 14930 14965 Cla stone blk ac cv ev 000
013 14965 14978 one

ac cv ev 000
087 14978 15065 Coal

ac cv ev 000
335 15065 15400 Cla stone

cv ev 000
1485 15400 16885 Cla stone gy Is nods ak cv ev 000
090 16885 16975 Shale gy sandy Is nods ak cm em 000
135 16975 17110 Shale gy sandy cm em 000
545 17110 17655 Sandstone gy massive cs as 545
270 17655 17925 Sandstone gy sh stks Cs as 270

2140 17925 20065 Sandstone gy crossbedded cs es 2140
460 20065 20525 Sandstone sh stks

cs as 460
030 20525 20555 Cla stone gy sandy Is nods ak cv ev 000
265 20555 20820 Sandstone gy sh stks Cs es 265
010 20820 20830 Cla stone sandy ccv ev 000
275 20830 21105 Sandstone massive cs es 275

1645 21105 22750 Sandstone gy sh stks Cs es 1645
023 22750 22773 Bone coal stks Waynesburg A ac cv ev 000
002 22773 22775 Coal dull ac cv ev 000
017 22775 22792 Coal

ac cv ev 000
002 22792 22794 Pyrite ac cm em 000
037 22794 22831 Coal

ac cv ev 000
013 22831 22844 Bone coal stks

ac cv ev 000
046 22844 22890 Shale dk cm em 000
095 22890 22985 Shale gy Is nods ak cm em 000
100 22985 23085 Limestone shale y nodular ak cs es 100

AEC200126xls

Water

Bearin

825 AM952007

AEC 03295



a

4
4

ATTACHMENT 13

Thickness

ft

Page No 3 of 6

Thickness of

Physical Hard Rock

580 23085 23665 Shale gy I
s nods ak cm em 000

160 23665 23825 Shale gy sandy I
s nods ak cm em 000

165 23825 23990 Shale sandy cm em 000
115 23990 24105 Shale gy interbedded ss cm em 000
045 24105 24150 Sandstone gy sh stks cs as 045
160 24150 24310 Shale ss stks cm em 000
020 24310 24330 Sandstone gy sh stks

cs es 020
125 24330 24455 Shale y ss stks cm em 000
110 24455 24565 Shale gy sandy cm em 000
040 24565 24605 Sandstone gy sh stks cs as 040
020 24605 24625 Shale Qy sandy cm em 000
420 24625 25045 Shale dk cm em 000
200 25045 25245 Sandstone sh stks cs es 200
050 25245 25295 Shale gy interbedded ss cm em 000
060 25295 25355 Shale sandy cm em 000
065 25355 25420 Sandstone gy sh stks cs as 065
015 25420 25435 Shale interbedded ss cm em 000
040 25435 25475 Shale gy sandy cm em 000
140 25475 25615 Shale gy cm em 000
170 25615 25785 Shalegy ss stks cm em 000
080 25785 25865 Shale cm em 000
165 25865 26030 Shale dk cm em 000
140 26030 26170 Shale dk gy Is nods ak cm em 000
080 26170 26250 Limestone shale y nodular ak cs es 080
080 26250 26330 Shalegy Is nods ak cm em 000
215 26330 26545 Shale gy ss stks cm em 000
130 26545 26675 Shale gy sandy Is nods ak cm em 000
115 26675 26790 Shale gy sandy cm em 000
070 26790 26860 Shalegy ss stks cm em 000
050 26860 26910 Shale qy cm em 000
100 26910 27010 Shale dk Is nods ak cm em 000
045 27010 27055 Shale blk

ac cm em 000
115 27055 27170 Limestone shale nodular ak cs as 115
110 27170 27280 Shale

Is nods ak cm em 000
095 27280 27375 Shale dk cm em 000
075 27375 27450 Cla stone cv ev 000
175 27450 27625 Cla stone dk

cv ev 000
095 27625 27720 Cla stone cv ev 000
030 27720 27750 Shale blk

ac cm em 000
425 27750 28175 Shale ay sandy cm em 000
920 28175 29095 Sandstone gy sh stks cs as 920
050 29095 29145 Sandstone gy coal bands ac cs as 050
090 29145 29235 Sandstone gy sh stks cs es 090
035 29235 29270 Sandstone coal bands ac cs as 035
080 29270 29350 Sandstone gy sh stks cs as 080
165 29350 29515 Sandstone coal spars ac cs as 165
165 29515 29680 Shale dkgycmem 000
085 29680 29765 Cla stone cv ev 000
035 29765 29800 Bone coal layers Little Waynesburg ac cv ev 000
025 29800 29825 Shale gy cm em 000
115 29825 29940 C

la

stone
cv ev 000

170 29940 30110 Shale gy Is

nods ak cm em 000
080 30110 30190 Limestone shaley nodular ak cs as 080
455 30190 30645 Cla stone

Is

nods ak cv ev 000
050 30645 30695 Limestone massive ak cs es 050
245 30695 30940 Cla e gy Is nods ak cv ev 000
115 30940 31055 Limestone massive ak cs es 115
130 31055 31185 Limestone shaley layered ak es es 130
120 31185 31305 Limestone massive ak cs as 120
040 31305 31345 Limestone shaley mosaic ak cs as 040
025 31345 31370 Shale dk cm em 000
140 31370 31510 Cla stone

I
s nods ak cv ev 000

160 31510 31670 Limestone shaley nodular ak cs es 160
065 31670 31735 Clay tone gy Is

nods ak cv ev 000
070 31735 31805 Limestone shaley nodular ak cs as 070
095 31805 31900 Cla stone gm cv ev 000
530 31900 32430 Cla stone

Is nods

a
l

k ev 000
205 32430 32635 Limestone shale y layered ak cm es 205

Depth

From

ft
To

ft

DIAMOND DRILL HOLE AEC200126

AEC200126xIs

Water

Bearing

825 AM9512007

AEC 03296



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200126

Thickness

ft

Depth

From

ft
To

ft

Physical

Page No 4 of 6

Thickness of

Hard Rock

135 32635 32770 Claystone rn
cv ev 000

020 32770 32790 Cla stone blk
ac cv ev 000

040 32790 32830 Cla stone
cv ev 000

010 32830 32840 Cla stone blk
ac cv ev 000

045 32840 32885 Cla stone gy Is

nods ak cv ev 000
020 32885 32905 Limestone shale y nodular ak cs es 020
035 32905 32940 Claystone gm cv ev 000
010 32940 32950 Limestone shale y nodular ak cs es 010
175 32950 33125 Shale gm sandy I

s nods
ak cm em 000

375 33125 33500 Cla stone rn
cv ev 000

605 33500 34105 Shalegy Is nods ak cm em 000
030 34105 34135 Cla stone rn I

s nods ak cv ev 000
155 34135 34290 Shale gy I

s nods ak cm em 000
075 34290 34365 Cla stone rn I

s nods ak cv ev 000
025 34365 34390 Shale gm ss stks cm em 000
180 34390 34570 Shale gm sandy I

s nods ak cm em 000
435 34570 35005 Shale gm sandy cm em 000
050 35005 35055 Shale gm ss stks cm em 000
065 35055 35120 Shale gm sandy cm em 000
165 35120 35285 Limestone massive ak cs es 165
035 35285 35320 Limestone shaley layered ak cs es 035
160 35320 35480 Limestone shale y nodular ak cs as 160
095 35480 35575 Shale I

s nods
ak cm em 000

315 35575 35890 Limestone shaley nodular
ak cs es 315

335 35890 36225 Limestone shaley layered ak cs es 335
020 36225 36245 Cla stone rn

Is

nods ak cv ev 000
075 36245 36320 Cla stone

I
s nods

a
l k ev 000

665 36320 36985 Limestone shale layered

a
l

k es 665
165 36985 37150 Cla stone rn Is nods

a
l k ev 000

250 37150 37400 Shale rn sandy Is nods ak cm em 000
075 37400 37475 Claystone rn I

s nods ak cv ev 000
105 37475 37580 Limestone shale y nodular ak cs es 105
030 37580 37610 Cla stone rn Is nods ak cv ev 000
380 37610 37990 Shale rn Is nods ak cm em 0 00
105 37990 38095 Limestone massive

ak cs es 105
360 38095 38455 Limestone shale y nodular ak cs es 360
350 38455 38805 Cla stone gm Is nods ak cv ev 000
250 38805 39055 Limestone shaley nodular ak cs es 250
020 39055 39075 Cla stone rn Is nods ak cv ev 000
065 39075 39140 Limestone shale nodular ak cs es 0065
105 39140 39245 Claystone gy Is

nods ak cv ev 000
345 39245 39590 Limestone shale y nodular

ak Cs es 345
105 39590 39695 Shale gy Is nods ak cm em 000
070 39695 397 5

5 Limestone shale y nodular ak cs es 0 70
080 39765 39845 Shale gy Is nods

ak cm em 000
250 39845 40095 Limestone shaley nodular

ak cs es 250
045 40095 40140 Shalegy Is nods ak cm em 000
110 40140 40250 Limestone shaley nodular ak cs es 110
145 40250 40395 Limestone massive ak cs es 145
010 40395 40405 Shale gy Is

nods
ak cm em 000

035 40405 40440 Shale dk qv I
s nods

ak cm em 000
235 40440 40675 Limestone shaley nodular ak cs es 235
075 40675 40750 Shale rn

cm em 000
610 40750 41360 Limestone shaley nodular

ak cs es 610
040 41360 41400 Shale

Is nods ak cm em 000
320 41400 41720 Limestone shale y nodular ak cs es 320
070 41720 41790 Shale rn is nods

ak cm em 000
050 41790 41840 Limestone shale nodular ak cs es 050
260 41840 42100 Shale rn Is nods ak cm em 000
1050 42100 43150 Limestone shaley nodular

a
k

cs es 1050
050 43150 43200 Shale rn Is nods ak cm em 000
045 43200 43245 Cla stone

cv ev 000
335 43245 43580 Shale blk

ac cm em 000
017 43580 43597 Shale blk coal stks

ac cm em 000
023 43597 43620 Coal Sewickley No 9 ac cv ev 000
004 43620 43624 Bone ac cv ev 000
081 43624 43705 Coal

ac cv ev 000
005 43705 43710 Bone ac cv ev 090

AEC200126xis

Water

Bearin

825 AM9152007

AEC 03297



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200126

Depth

From

ft
To

ft S

Water Physical

Page No 5 of 6

Thickness of

Hard Rock

017 43710 43727 Coal
ac cv ev 000

004 43727 43731 one ac cv ev 000
173 43731 43904 Coal

ac cv ev 000
013 43904 43917 Bone sh stks

ac cv ev 000
013 43917 43930 Shale blk

ac cm em 000
075 43930 44005 Shale dk cm em 000
185 44005 44190 Shale gy sandy cm em 000
200 44190 44390 Shale gy interbedded ss cm em 000
045 44390 44435 Sandstone gy sh stks cs es 045
008 44435 44443 Cla stone cv ev 000
867 44443 45310 Sandstonegy sh stks cs es 867
055 45310 45365 Shale gy interbedded ss cm em 000
100 45365 45465 Sandstone sh stks

cs es 100
110 45465 45575 Shale interbedded ss cm em 000
395 45575 45970 Sandstone gy sh stks cs es 395
045 45970 46015 Shale gy sandy Is nods

a
l k em 000

055 46015 46070 Shale gy cm em 000
065 46070 46135 Shale blk coal stks ac cm em 000
015 46135 46150 Shale dk sandy cm em 000
015 46150 46165 Shale dk gy interbedded ss cm em 000
010 46165 46175 Coal Fish of ac cv ev 000
008 46175 46183 Coal bone stks ac cv ev 000
003 46183 46186 one

ac cv ev 000
046 46186 46232 Coal

ac cv ev 000
003 46232 46235 Bone sh stks

ac cv ev 000
051 46235 46286 Coal

ac cv ev 000
083 46286 46369 Bone coal layers ac cv ev 000
016 46369 46385 Coal

ac cv ev 000
030 46385 46415 Shale blk coal stks

ac cm em 000
016 46415 46431 Coal

ac cv ev 000
008 46431 46439 Shale blk coal stks ac cm em 000
031 46439 46470 Shale blk

ac cm em 000
050 46470 46520 Shale dk cm em 000
270 46520 46790 Limestone shale y nodular

ak cs es 270
150 46790 46940 Shale

I
s nods

ak cm em 000
180 46940 47120 Limestone shale layered ak cs es 180
255 47120 47375 Limestone shale y nodular ak cs es 255
035 47375 47410 Shale dk gy Is nods

ak cm em 000
095 47410 47505 Limestone massive ak cs as 095
095 47505 47600 Limestone shaley nodular ak cs es 095
190 47600 47790 Limestone shaley mosaic ak cs es 190
300 47790 48090 Limestone shaley nodular ak cs es 300
205 48090 48295 Cla stone gm I

s nods ak cv ev 000
430 48295 48725 Cla stone gy Is

nods
ak cv ev 000

030 48725 48755 Cla stone sandy I
s nods ak cv ev 000

155 48755 48910 Shale
cm em 000

075 48910 48985Cfa tone gy sandy Is nods alk ev 000
080 48985 49065 Shale dk

cm em 000
305 49065 49370 Limestone shale y layered

a
l

k es 305
080 49370 49450 Shale dk gy Is nods ak cm em 000
285 49450 49735 Limestone shaley layered ak cs es 285
145 49735 49880 Cla stone gm Is nods ak cv ev 000
030 49880 49910 Cla stone gy Is nods ak cv ev 000
010 49910 49920 Shale blk cm em 000
085 49920 50005 Shale dkgy cm em 000
255 50005 50260 Shale gy sandy cm em 000
035 50260 50295 Shale dk

cm em 000
145 50295 50440 Limestone shale y nodular ak cs es 145
225 50440 50665 Shale Is nods

a
l

k em 000
105 50665 50770 Limestone shale nodular ak cs es 105
085 50770 50855 Shale Is nods ak cm em 000
288 50855 51143 Limestone shale y nodular

a
l k es 288

010 51143 51153 Cla stone dk gy Is nods ak cv ev 000
270 51153 51423 Limestone shaley nodular ak cs es 270
245 51423 51668 Limestone nodular

a
l k es Y 245

040 51668 51708 Cla stone gm Is nods akcv ev 1 000
505 51708 52213 Cla stone

Is nods ak cv ev 000
010 52213 52223 Limestone shale nodular ak cs es 010

Thickness

ft

AEC200126xls
825 AM952D07

AEC 03298



4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200126

Thickness

ft

Depth

From

ft
To

ftl Strata

Water

Bearing

Physical

Pro ertie

Page No 5 of 6

Thickness of

Hard Rock

040 52223 52263 Shale dk cm em 000

035 52263 52298 Limestone shale y nodular ak cs es 035
105 52298 52403 Cla stone gy Is

nods ak cv ev 000
030 52403 52433 Cla stone rn cv ev 000

075 52433 52508 Cla stone cv ev 000

130 52508 52638 Cla stone blk tan mottled ac cv ev 000

020 52638 52658 Shale blk ac cm em 000
070 52558 52728 Shale blk tan layered ac cm em 000

075 52728 52803 Cla stone blk tan mottled ac cv ev 000

016 52803 52819 Cla stone tan cv ev 000

010 52819 52829 Shale blk ac cm em 000
009 52829 52838 Shale blk tan layered ac cm em 000

005 52838 52843 Shale blk ac cm em 000

021 52843 52864 Shale blk coal stks ac cm em 000
043 52864 52907 Coal bone layers Pittsburgh No 8 Roof Coal ac cv ev 000

010 52907 52917 Shale blk ac cm em 000

050 52917 52967 Shale dk cm em 000
003 52967 52970 Pyrite ac cm em 000
038 52970 53008 Shale blk ac cm em 000

149 53008 53157 Coal Pittsburgh No 8 ac cv ev 000
005 53157 53162 Coal dull ac cv ev 000

054 53162 53216 Coal ac cv ev 000

003 53216 53219 Coal bone stks ac cv ev 000
178 53219 53397 Coal ac cv ev 000
004 53397 53401 Coal dull ac cv ev 000
139 53401 53540 Coal

ac cv ev 000
200 53540 53740 Shale dk cm em 000
185 53740 53925 Cla stone dk gy I

s nods ak cv ev 000

075 53925 54000 Cla stone

I
s nods ak cv ev 000

062 54000 54062 Shale gy sandy I
s nods ak cm em 000

010 54062 54072 Cla stone cv ev 000
140 54072 54212 Cla stone I

s nods ak cv ev 000
040 54212 54252 Shale cm em 000
090 54252 54342 Cla stone gy Is nods ak cv ev 000
155 54342 54497 e gy cm em 000
055 54497 54552 Shale blk tan layered ac cm em 000

Total Depth 54552

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 19700 36
Soft Rock 34852 64

54552

ACIDBASE ACCOUNTING For Mining Pittsburgh No 8 Coalbed

ii

Neutralization

Potential tons1000 Total Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 ft 7860 262 233

Coal 411 560 326

Bottom 10

ft

30250 215 182

AEC200126xls

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

818 33
17500 1710

5705 2344

19700

19700

36

825 AM95j2007

AEC 03299



Thickness

ft

Depth

From

n
To

ft

ATTACHMENT 13

Field Engineer Jon Murray

Surface Elevation 74649 AEC 2008 03

Drill Hole Coordinates State Plane 1983 NA Datum

Northing 693091332

Easgng 2414548312

Drilling Company West Virginia Resources Inc

Strata

Water

Bearing

900 000 900 Casing or Surface Material

050 900 950 Nodular Limestone

150 950 1100 Light GrayGreen Shale Interbedded Sandstone Y

310 1100 1410 Light GrayGreen Shale 81nt Sandstone with Limestone Nodules Y

350 1410 1760 Light Gray Green Fireclay

150 1760 1910 Light GrayGreen Shale WLimestone Nods

220 1910 2130 Dark Gray Fireclay

035 2130 2165 Coal with shale streaks

025 2165 2190 Dark Gray Massive Shale

070 2190 2260 Coal with shale streaks

160 2260 2420 Dark Gray Massive Churned Shale w Limestone Nods

760 2420 3180 Shaley Nodular Limestone

070 3180 3250 Dark Gray Shale wl Limestone Nods

380 3250 3630 Shaley Nodular Limestone

200 3630 3830 Shaley Layered Limestone

200 3830 4030 Nodular Limestone

240 4030 4270 Shaley Nodular Limestone

060 4270 4330 Light GrayGreen Massive Shale w Limestone Nods

150 4330 4480 Gray Calcite Cemented Sandstone w Shale Streaks

240 4480 4720 Light GrayGreen Firecay w Limestone Nods

400 4720 5120 Dark Gray Massive Shale

110 5120 5230 Shaley Layered Limestone

130 5230 5360 Shaley Nodular Limestone

110 5360 5470 Light GrayGreen Massive Shale w Limestone Nods

210 5470 5680 Light GrayGreen Fireclay
w Limestone Nods

050 5680 5730 Dark Gray Massive Churned Shale w Limestone Nods

65 5730 5895 Coal common banded

80 5895 5975 Black Shale

60 5975 6135 Dark Gray Massive Churned Shale w Limestone Nods

90 6135 6325 Shaley Layered Limestone

140 6325 6465 Light GrayGreen Massive Shale w Limestone Nods

450 6465 6915 Shaley Nodular Limestone

300 6915 7215 Dark Gray Massive Churned Shale w Limestone Nods

260 7215 7475 Light GrayGreen Massive Shale w Limestone Nods

180 7475 7655 Light Gray Green Massive Shale

100 7655 7755 Light GrayGreen Massive Shale w Limestone Nods

210 7755 7965 Black Tan Layered Shale

045 7965 8010 Dark Gray Massive Shale

050 8010 8060 Coal with bone streaks

020 8060 8080 Dark Gray Massive Shale

130 8080 8210 Coal common banded

040 8210 8250 Dark Gray Shale

590 8250 8840 Coal common banded

040 8840 8880 Dark Gray Massive Shale

090 8880 8970 Dark Gray Massive Churned Shale w Limestone Nods

050 8970 9020 Shaley Nodular Limestone

080 9020 9100 Light Gray Green Fireclay

310 9100 9410 Light GraylGreen Massive Shale w Limestone Nods

820 9410 10230 Light Gray Green Churned Sandy Shale w Limestone Nods

Total Depth 10230

Acid Producing ac

Alkaline Producing ek

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

jjess

and Percentage of Hard and Soft Rock Overlying Mining Unit

PercentThickness

Ft
Hard Rock 3370

Soft Rock 6860

10230

AEC200801x1s

33
67

Physical

Properties

ak cs es

cm em

ak cm em

cv ev

ak cm em

cv ev

ac cm em

cm em

ac cm em

ak cm em

ak cs es

ak cm em

ak cs as

ak cs as

ak cs es

ak cs es

ak cm em

ak cs as

ak cv ev

cm em

ak cs es

ak cs as

ak cm em

ak cv ev

ak cm em

ac cm em

ac cm em

ak cm em

ak cs as

ak cm em

ak cs es

ak cm em

ak cm em

cm em

ak cm em

ac cm em

cm em

ac cm em

cm em

ac cm em

cm em

ac cm em

cm em
ak cm em

ak cs es

cv ev

ak cm em

ak cm em

Page No I of

171rd b tdt8

HR

Thickness of

Hard Rock

ft Farm

000 001

Y 050 906

Y 150 332

Y 310 432

000 137

000 234

000 127

000 28

000 125

000 28

000 225

Y 760 806

000 224

Y 380 806

Y 200 802

Y 200 906

Y 240 806

000 235

Y 150 643

000 237

000 125

Y 110 802

Y 130 806

000 235

000 237

000 225

000 21

000 114

000 225

Y 190 802

000 235

Y 450 806

000 225

000 235

000 135

000 235

000 172

000 125

000 23

000 125

000 21

000 124

000 21

000 125

000 225

Y 050 806

000 137

000 235

000 435

3370

3370

33

930 AM3192008

AEC 03300



Depth

Thickness From To

ft ft ft

a

ATTACHMENT 13

Stra6EC 2008 03

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Page No 2 of

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft Farm

Potential

Acidity tons

Neutralization 11000 tons as

Potential tons1000 Total CaCO3

Stratum tons as CaCO3 Sulphur °rb Total Sul

Roof 10 ft 21680

Coal 402

Bottom 10 ft 10215

4

166 5185

540 16900

210 6545

AEC200803YIs 930 A 92008

AEC 03301



Depth

Thickness From

3000

040

200

140

060

150

680

090

270

050
500

320

580

270

300

430

270

540

1200

200

080

330
270

200

240

450

370

450

it
000

3000

3040

3240
3380

3440

3590
4270

4360

4630

4680

5180

5500

6080

6350

6650

7080

7350

7890
9090

9290

9370

9700

9970

10170

10410

10860

11230

11680

11870

12190

0 12560

180 12940

640 13120

650 13760

290 14410

470 14700

330 15170

220 15500

580 15720

300 16300

640 16600

290 17240

730 17530

400 18260

370 18660

770 19030

170 19800

220 19970

410 20190

140 20600

200 20740

930 20940

670 21870

600 22540

740 23140

500 23880

250 24380

610 24630

120 25240

070 25360

100 25430

180 25530

100 25710

220 25810

280 26030

26310

26700

27340

0 27540

200 27960

930 28160

110 29090

130 29200

710 29330

190 AEC20080440

140 30230

Field Engineer Jon Murray

Surface Elevation 133243 ATTACHMENT 13

Drill Hole Coordinates State Plane 1983 NA Datum

Northing 69184673 AEC 200804

Easting 240050169

Drilling Company West Virginia Resources Inc

To

n
3000 Casing or Surface Material

Strata

3040 Gray Sandstone w Shale Streaks

3240 Dark Gray Shale

3380 Nodular Limestone

3440 Dark Gray Massive Shale

3590 Shaley Nodular Limestone

4270 Core Loss

4360 Light GrayGreen Fireclay w Limestone Nods

4630 Shaley Layered Limestone

4680 Dark Gray Shale

5180 Light GrayGreen Shale wSandstone Streaks

5500 Light Gray Green Massive Shale

6080 Red Claystone

6350 Light GrayGreen Fireclay w Limestone Nods

6650 Light Gray Green Churned Sandy Shale w Limestone Nods

7080 Light Gray Green Massive Shale

7350 Light GrayGreen Massive Shale wl Limestone Nods

7890 Gray Sandstone w Shale Streaks

9090 Dark Gray Shale w Sandstone Streaks

9290 Dark Gray Fireclay w Limestone Nods

9370 Nodular Limestone

9700 Dark Gray Massive Churned Shale w Limestone Nods

9970 Core Loss

10170 Light GrayGreen Massive Shale w Limestone Nods

10410 Light GrayGreen Shale Interbedded Sandstone

10860 Red Green Churned Shale

11230 Dark Gray Shale w Sandstone Streaks

11680 Red Green Claystone

11870 Dark Gray Shale

12190 Shaley Nodular Limestone

12560 Light GrayGreen Massive Shale w Limestone Nods

12940 Red Green Churned Shale w Limestone Nods

13120 Light GrayGreen Massive Shale w Limestone Nods

13760 Light GrayGreen Shale Int Sandstone with Limestone Nodules

14410 Light GrayGreen Massive Shale w Limestone Nods

14700 Gray Sandstone w Shale Streaks

15170 Light Gray Green Shale w SS Stks and Limestone Nods

15500 Red Green Shale

15720 Light GrayGreen Massive Shale w Limestone Nods

16300 Red Green Churned Shale

16600 Red Green Claystone

17240 Light GrayGreen Shale Int Sandstone with Limestone Nodules

17530 Light GrayGreen Shale Interbedded Sandstone

18260 Light Gray Green Shale w SS Sill and Limestone Nods

18660 Red Green Churned Shale

19030 Dark Gray Shale

19800 Dark Grey Massive Churned Shale w Limestone Nods

19970 Light GrayGreen Shale WLimestone Nods

20190 Red Green Churned Shale w Limestone Nods

20600 Light GrayGreen Massive Shale w Limestone Nods

20740 Shaley Layered Limestone

20940 Light GrayGreen Massive Shale w Limestone Nods

21870 Red Massive Shale w Limestone Nods

22540 Light GrayGreen Massive Shale w Limestone Nods

23140 Light Gray Green Shale w SS Stks and Limestone Nods

23880 Light GrayGreen Massive Shale w Limestone Nods

24380 Red Green Churned Shale

24630 Red Green Shale

25240 Dark Gray Massive Churned Shale w Limestone Nods

25360 Dark Gray Shale w Limestone Nods

25430 Shaley Nodular Limestone

25530 Light GrayGreen Massive Shale w Limestone Nods

25710 Shaley Layered Limestone

25810 Dark Gray Shale w Limestone Nods

26030 Light GrayGreen Massive Shale w Limestone Nods

26310 Red Green Churned Shale w Limestone Nods

26700 Red Churned Shale

27340 Light GrayGreen Massive Shale w Limestone Nods

27540 Light GrayGreen Shale Int Sandstone with Limestone Nodules

27960 Light Gray Green Shale w SS Stks and Limestone Nods

28160 Dark Gray Shale w Limestone Nods

29090 Dark Gray Shale

29200 Black Churned Shale with Limestone Nods

29330 Nodular Limestone

30040 Dark Gray Massive Churned Shale w Limestone Nods

30230 Dark Gray Massive Shale

30370 Black Massive Shale

Page No I of

Oar

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft Farm

Y

000 001

cs es Y 040 543

cm em 000 124

ak cs as Y 140 906

cm em 000 125

ak cs es Y 150 806

000 4

ak cv ev 000 237

ak cs as Y 270 802

cm em 000 124

cm em 000 333

cm em 000 135

cv ev 000 167

ak cv ev 000 237

ak cm em 000 435

cm em 000 135

ak cm em 000 235

cs as Y 640 543

cm em 000 323

ak cv ev 000 227

ak cs as Y 080 906

ak cm em 000 225

000 4

ak cm em 000 235

cm em Y 240 332

cm em 000 155

cm em 000 323

cvev 000 157

cm em 000 124

ak cs as Y 320 806

ak cm em 000 235

ak cm em 000 255

ak cm em 000 235

ak cm em Y 640 432

ak cm em 000 235

cs as Y 290 543

ak cm em 000 433

cm em 000 154

ak cm em 000 235

cm em 000 155

cv ev 000 157

ak cm em Y 640 432

cm em Y 290 332

ak cm em 000 433

cm em 000 155

cm em 000 124

ak cm em 000 225

ak cm em 000 234

ak cm em 000 255

ak cm em 000 235

ak cs as Y 140 802

ak cm em 000 235

ak cm em 000 265

ak cm em 000 235

ak cm em 000 433

ak cm em 000 235

cm em 000 155

cm am 000 154

ak cm em 000 225

all cm em 000 224

ak cs as Y 070 806

ak cm em 000 235

ak rs es Y 180 802

ak cm em 000 224

ak cm em 000 235

ak cm am 000 255

cm em 000 165

ak cm em 000 235

ak cm em Y 200 432

ak cm em 000 433

ak cm em 000 224

cm em 000 124

ak cm em 000 215

ak cs as Y 130 906

ak cm em 000 225

8619=08 125cm em 9
0
4

ac cm em 000 115

AEC 03302



Depth

Thickness From

ft n
To

ft StraTTACHMENT 13

Thickness of

Water Physical Har8EReNO2 of

Bearing Properties HR
250 30370 30620 Coal with shale streaks

080 30620 30700 Coal with bone streaks
AEC 200804

50 30700 30750 Dark Gray Shale

10 30750 30860 Coal with bone streaks

90 30860 31350 Dark Gray Massive Churned Shale w Limestone Nods

10 31350 31660 Shaley Layered Limestone

1750 31660 33410 Light Gray Green Shale w SS Stks and Limestone Nods

1100 33410 34510 Gray Sandstone w Shale Streaks

1000 34510 35510 Dark Gray Shale w Limestone Nods

320 35510 35830 Dark Gray Massive Shale

050 35830 35880 Black Shale WCoal Streaks

040 35880 35920 Coal with shale
layers

070 35920 35990 Coal with shale streaks

170 35990 36160 Coal with bone streaks

180 36160 36340 Dark Gray Shale w Limestone Nods

480 36340 36820 Shaley Layered Limestone

180 36820 37000 Light GrayGreen Shale WLimestone Nods

270 37000 37270 Light GrayGreen Massive Shale w Limestone Nods

420 37270 37690 Gray Calcite Cemented Sandstone wl Shale Streaks

1030 37690 38720 Light Gray Green Shale w SS Stks and Limestone Nods

130 38720 38850 Shaley Nodular Limestone

580 38850 39430 Light GrayGreen Shale WLimestone Nods

390 39430 39820 Dark Gray Massive Shale

170 39820 39990 Light GrayGreen Shale Int Sandstone with Limestone Nodules

140 39990 40130 Light GrayGreen Shale wSandstone Streaks

270 40130 40400 Coal with bone streaks

100 40400 40500 Dark Gray Shale w Sandstone Streaks

320 40500 40820 Dark Gray Shale and Interbedded Sandstone

340 40820 41160 Light Gray Green Shale w SS Stks and Limestone Nods

120 41160 41280 Dark Gray Shale w Sandstone Streaks

960 41280 42240 Light Gray Green Sandy Shale w Limestone Nods

070 42240 42310 Dark Gray Massive Shale

030 42310 42340 Coal with bone streaks

100 42340 42440 Dark Gray Massive Shale

220 42440 42660 Dark Gray Shale w Limestone Nods

250 42660 42910 Shaley Nodular Limestone

500 42910 43410 Dark Gray Shale w Limestone Nods

400 43410 43810 Shaley Mosaic Limestone

280 43810 44090 Dark Gray Shale w Limestone Nods

390 44090 44480 Light GrayGreen Massive Shale w Limestone Nods

w 44480 44670 Shaley Nodular Limestone

Jb 44670 45170 Light GrayGreen Massive Shale w Limestone Nods

20 45170 45790 Light GrayGreen Shale Interbedded Sandstone

50 45790 46140 Light GrayGreen Shale wSandstone Streaks

170 46140 46310 Red Green Shale

1480 46310 47790 Light GrayGreen Shale WLimestone Nods

140 47790 47930 Shaley Nodular Limestone

580 47930 48510 Shaley Layered Limestone

400 48510 48910 Shaley Nodular Limestone

430 48910 49340 Shaley Layered Limestone

250 49340 49590 Dark Gray Shale w Limestone Nods

350 49590 49940 Light GrayGreen Massive Shale w Limestone Nods

330 49940 50270 Light GrayGreen Shale WLimestone Nods

270 50270 50540 Shaley Layered Limestone

810 50540 51350 Light GrayGreen Shale WLimestone Nods

430 51350 51780 Light GrayGreen Massive Shale w Limestone Nods

290 51780 52070 Shaley Nodular Limestone

700 52070 52770 Dark Gray Shale w Limestone Nods

440 52770 53210 Staley Layered Limestone

400 53210 53610 Light GrayGreen Shale WLimestone Nods

680 53610 54290 Shaley Nodular Limestone

200 54290 54490 Shaley Layered Limestone

680 54490 55170
Light GrayGreen Shale WLimestone Nods

350 55170 55520 Dark Gray Shale w Limestone Nods

200 55520 55720 Shaley Nodular Limestone

080 55720 55800 Dark Gray Shale w Limestone Nods

580 55800 56380 Shaley Layered Limestone

240 56380 56620 Dark Gray Massive Churned Shale w Limestone Nods

230 56620 56850 Coal with bone streaks

200 56850 57050 Dark Gray Massive Shale

290 57050 57340 Light GraylGreen Massive Churned Sandy Shale

650 57340 57990 Dark Gray Shale w Sandstone Streaks

1080 57990 59070 Dark Gray Layered Sandy Shale w Limestone Nods

290 59070 59360 Dark Gray Massive Shale

140 59360 59500 Coal with shale streaks

110 59500 59610 Dark Gray Shale w Limestone Nods

970 59610 60580 Shaley Nodular Limestone

90 60580 60870 Light GrayGreen Shale WLimestone Nods

60870 61260 Nodular Limestone

61260 61540 Shaley Layered Limestone

61540 61810 Light GrayGreen Shale WLimestone Nods

61810 62190 Dark Gray Shale w Sandstone Streaks

200 62190 62390 Dark Gray Shale w Limestone Nods

270 62390 62660 Nodular Limestone

290 62660 62950 Shaley Nodular Limestone

280 62950 63230 Light Gray Green Fireclay

290 AEC20080493233 63520 Dark Gray Shale w Limestone Nods

990 63520 64510 Shaley Nodular Limestone

320 64510 64830 Shaley Layered Limestone

ac cm em

ac cm em

cm em

ac cm em

ak cm em

at cs as Y

ak cm em

cs es Y

at cm em

cm em

ac cm em

ac cm em

ac cm em

ac cm em

ak cm em

ak cs es Y

ak cn em

ak cm em

ak cs es Y

ak cm em

at cs as Y

ak cm em

cm em

ak cm em Y

cm em

ac cm em

cn em

cm em Y

ak cm em

cm em

ak cm em

cm em

ac cm em

cm em

at cm em

ak cs as Y

ak cm em

at cs as Y

ak cm em

ak cm em

ak cs as Y

ak cm em

cm em Y
cm em

cm em

ak cm em

ak cs as Y

ak cs as Y

ak cs as Y

ak cs as Y

at cm em

at cm em

ak cm em

ak cs es Y

ak cm em

ak cm em
ak cs as Y

ak cmemakcs as Y

ak cm em

ak es as Y

ak Cs es Y
at cm em

at cm em

ak cs es Y

ak cm em

ak cs es Y

at cm em

ac cm em

cm em

cm em

cm em

cm em

cm em

ac cm em

at cm em
ak cs es Y

ak cm em

at cs es Y

at cs as Y

ak cm em

cm em

ak cm em
ak cs es Y

at cs es Y

cv ev

ft Ferm

000 28

000 23

000 124

000 23

000 225

310 802

000 433

1100 543

000 224

000 125

000 113

000 27

000 28

000 23

000 224

480 802

000 234

000 235

420 643

000 433

130 806

000 234

000 125

170 432

000 333

000 23

000 323

320 322

000 433

000 323

000 434

000 125

000 23

000 125

000 224

250 806

000 224

400 805

000 224

000 235

190 806

000 235

620 332

000 333

000 154

000 234

140 806

580 802

400 806

430 802

000 224

000 235

000 234

270 802

000 234

000 235

290 806

000224
440 802

000 234

680 806

200 802

000 234

000 224

200 806

000 224

580 802

000 225

000 23

000 125

000 335

000 323

000 423

000 125

000 28

000 224

970 806

000 234

390 906

280 802

000 234

000 323

000 224

270 906

290 806

000 137

at cm em 91AOM019r2008 224

ak cs es Y 990 806

ak es as Y 320 802

AEC 03303



Thickness

t

Depth

From

ft
To

ft
Water

StraffrACHMENT 13
Bearing

250 64830 65080 Light GrayGreen Firecay w
Limestones

200 65080 65280 Dark Gray Massive Churned Shale w L tbA9 W
70 65280 65550 Dark Gray Firecay w Limestone Nods

90 65550 65740 Dark Gray Massive Shale

5 65740 65795 Coal with bone streaks

0 65795 65815 Coal with shale streaks

100 65815 65915 Dark Gray Massive Shale

515 65915 66430 Coal common banded

120 66430 66550 Dark Gray Shale

250 66550 66800 Dark Gray Massive Churned Shale w Limestone Nods

070 66800 66870 Shaley Layered Limestone

490 66870 67360 Light Gray Green Sandy Shale w Limestone Nods

150 67360 67510 Dark Gray Shale and Interbedded Sandstone

825 67510 68335 Gray Crossbedded Sandstone

280 68335 68615 Dark Gray Shale w Sandstone Streaks

Total Depth 68615

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 17515 26
Soft Rock 51100 74

68615

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential

Acidity tons

Neutralization 1000 tons as

Potential tons1000 Total CaCO3

Stratum tons as CaCO3 Sulphur Total Sull

Roof 10 ft 18936 182 5678

Coal 196 429 13400

Bottom 10 ft 17170 205 6405

AEC200804 ds

Thickness of

Physical HarU49®L4P 3 of

Properties HR ft Farm

ak cv ev 000 237

ak cm em 000 225

ak cv ev 000 227

cm em 000 125

ac cm em 000 23

ac cm em 000 28

cm em 000 125

ac cm em 000 21

cm em 000 124

ak cm em 000 225

ak es as Y 070 802

ak cm em 000 434

cm em Y 150 322

cs as Y 825 541

cm em 000 323

17515

17515

26

942 AM3119It00a

AEC 03304



Depth

Thickness From

Field Engineer Jon Murray

Surface Elevation 986341 ATTACHMENT 13

Drill Hole Coordinates State Plane 1983 NA Datum

Northing 68552400 AEC 200805

Easting 2400495456

Drilling Company West Virginia Resources Inc

Strata

Water Physical

Bearing Properties

900 000 900 Casing or Surface Material

270 900 1170 Light Gray Green Fireclay

030 1170 1200 Gray Sandstone w Shale Streaks Y

260 1200 1460 Dark Gray Massive Shale

060 1460 1520 Shaley Layered Limestone

290 1520 1810 Dark Gray Shale w Limestone Nods

190 1810 2000 Light Gray Green Fireclay

140 2000 2140 Light GrayGreen Shale WLimestone Nods

270 2140 2410 Sandstone

540 2410 2950 Light Gray Green Shale w SS Stks and Limestone Nods

250 2950 3200 Light GraylGreen Fireclay w Limestone Nods

470 3200 3670 Light Gray Green Churned Sandy Shale w Limestone Nods

550 3670 4220 Light Gray Layered Sandy Shale w Limestone Nods

250 4220 4470 Dark Gray Shale w Limestone Nods

140 4470 4610 Dark Gray Shale

120 4610 4730 Black Shale

390 4730 5120 Dark Gray Shale

560 5120 5680 Dark Gray Massive Churned Shale w Limestone Nods

1700 5680 7380 Dark Gray Shale w Limestone Nods

310 7380 7690 Dark Gray Massive Churned Shale w Limestone Nods

025 7690 7715 Coal with Bone streaks

080 7715 7795 Dark Gray Fireclay

120 7795 7915 Dark Gray Shale w Limestone Nods

350 7915 8265 Shaley Nodular Limestone

350 8265 8615 Dark Gray Massive Churned Shale w Limestone Nods

070 8615 8685 Shaley Nodular Limestone

200 8685 8885 Dark Gray Shale w Limestone Nods

150 8885 9035 Shaley Nodular Limestone

110 9035 9145 Dark Gray Shale w Limestone Nods

150 9145 9295 Shaley Mosaic Limestone

280 9295 9575 Light GraylGreen Massive Shale w Limestone Nods

120 9575 9695 Shaley Layered Limestone

330 9695 10025 Light GrayGreen Massive Shale w Limestone Nods

300 10025 10325 Shaley Layered Limestone

240 10325 10565 Dark Gray Fireclay wl Limestone Nods

990 10565 11555 Light Gray Green Sandy Shale w Limestone Nods

230 11555 11785 Red Green Churned Shale

250 11785 12035 Dark Gray Shale wl Limestone Nods

120 12035 12155 Shaley Nodular Limestone

410 12155 12565 Dark Gray Massive Churned Shale w Limestone Nods

110 12565 12675 Shaley Nodular Limestone

680 12675 13355 Light GrayGreen Massive Shale w Limestone Nods

200 13355 13555 Shaley Nodular Limestone

610 13555 14165 Shaley Layered Limestone

300 14165 14465 Shaley Nodular Limestone

620 14465 15085 Light GrayGreen Shale WLimestone Nods

420 15085 15505 Light GrayGreen Massive Shale w Limestone Nods

070 15505 15575 Shaley Nodular Limestone

350 15575 15925 Light GrayGreen Shale WLimestone Nods

370 15925 16295 Shaley Nodular Limestone

060 16295 16355 Light GrayGreen Massive Shale w Limestone Nods

090 16355 16445 Shaley Nodular Limestone

410 16445 16855 Green Massive Shale wl Limestone Nods

530 16855 17385 Dark Gray Shale w Limestone Nods

310 17385 17695 Shaley Layered Limestone

220 17695 17915 Dark Gray Shale w Limestone Nods

860 17915 18775 Shaley Layered Limestone

380 18775 19155 Green Massive Shale w Limestone Nods

530 19155 19685 Nodular Limestone

610 19685 20295 Shaley Layered Limestone

130 20295 20425 Green Shale w Limestone Nods

310 20425 20735 Shaley Layered Limestone

230 20735 20965 Dark Gray Shale w Limestone Nods

550 20965 21515 Shaley Nodular Limestone

490 21515 22005 Dark Gray Massive Churned Shale w Limestone Nods

240 22005 22245 Dark Gray Massive Shale

220 22245 22465 Coal with Bone streaks

500 22465 22965 Dark Gray Massive Shale

870 22965 23835 Light Gray Green Sandy Shale w Limestone Nods

380 23835 24215 Dark Gray Shale w Sandstone Streaks

460 24215 24675 Dark Gray Shale and Interbedded Sandstone

080 24675 24755 Dark Gray Shale

075 24755 24830 Black Shale WCoal Streaks

110 24830 24940 Dark Gray Shale

190 24940 25130 Coal with Shale Layers

OMC21111L 30 25210 Dark Gray Shale

1640 25210 26850 Shay Nodular Limestone

cv ev

cs as

cm em

ak cs es

ak cm em

cv ev

ak cm em

cs as

at cm em

at cv ev

at cm em

at cm em

at cm em

cm em

ac cm em

cm em

at cm em

ak cm em

at cm em

ac cm em

cv ev

ak cm em

ak Cs as

at an em

at cs as

at cm em

at cs es

at cm em

ak cs as

ak cm em

ak es as

ak cm em

at cs as

at cv ev

ak cm em

cm em

at cm em

ak cs as

at cm em

akcses

ak cm em

ak es as

ak cs as

at cs as

at cm em

ak cm em

at cs es

ak cm em

at cs as

at cm em

ak es as

at cm em

ak cm em

at cs as

at cm em

ak cs es

ak cm em

ak cs es

ak cs as

at cm em

ak cs as

at cm em

at cs es

at cm em

cm em

ac cm em

cm em

at cm em

cm em

cm em

cm em

ac cm em

cm em

ac cm em

cm em

ak cs as

Page No 1 of

d
1

`l

i1 w^tita

HR

Thickness of

Hard Rock

ft Ferm

000 001

000 137

Y 030 543

000 125

Y 060 802

000 224

000 137

000 234

Y 270 540

000 433

000 237

000 435

Y 550 432

000 224

000 124

000 114

000 124

000 225

000 224

000 225

000 23

000 127

000 224

Y 350 806

000 225

Y 070 806

000 224

Y 150 806

000 224

Y 150 805

000 235

Y 120 B02

000 235

Y 300 802

000 227

000 434

000 155

000 224

Y 120 806

000 225

Y 110 806

000 235

Y 200 B06

Y 610 802

Y 300 806

000 234

000 235

Y 070 806

000 234

Y 370 806

000 235

y 090 806

000 245

000 224

Y 310 802

000 224

Y 860 802

000 245

Y 530 906

Y 610 802

000 244

Y 310 802

000 224

y 550 806

000 225

000 125

000 23

000 125

000 434

000 323

Y 460 322

000 124

000 113

000 124

000 27

000
940 AM119e

Y 1640 806

AEC 03305

ft ft



Thickness

I
Depth

From To Thickness of

Water Physical Hard RoOflge No 2 of

Bearing Properties HR it Ferm
Strata ATTACHMENT 13

290 26850 27140 Shaley Layered Limestone

1390 27140 28530 Dark Gray Shale w Limestone Nods AEC 200805
290 28530 28820 Green Massive Shale w Limestone Nods
060 28820 28880 Bone With Coal streaks
200 28880 29080 Dark Gray Massive Shale
150 29080 29230 Dark Gray Shale w Limestone Nods
600 29230 29830 Shaley Nodular Limestone
270 29830 30100 Nodular Limestone
090 30100 30190 Shaley Nodular Limestone
160 30190 30350 Dark Gray Massive Churned Shale w Limestone Nods
190 30350 30540 Light GrayGreen Massive Shale W Limestone Nods
190 30540 30730 Dark Gray Massive Churned Shale W Limestone Nods
200 30730 30930 Light GrayGreen Fireclay w Limestone Nods
190 30930 31120 BlackTan Layered Shale
050 31120 31170 Black Massive Shale

115 31170 31285 Pyritic Coal

025 31285 31310 Coal with Shale Streaks
075 31310 31385 Black Brown Churned Shale
395 31385 31780 Coal Common Banded
010 31780 31790 Pyrite Band
115 31790 31905 Coal Common Banded
015 31905 31920 Dark Gray Massive Shale

160 31920 32080 Light Gray Green Massive Shale
225 32080 32305 Dark Gray Massive Churned Shale w Limestone Nods
320 32305 32625 Light Gray Green Churned Sandy Shale w Limestone Nods
310 32625 32935

Light Gray Green Sandy Shale w Limestone Nods
540 32935 33475

Light Gray Layered Sandy Shale w Limestone Nods
740 33475 34215 Light Gray Green Shale W SS Stks and Limestone Nods
120 34215 34335 Light GrayGreen Massive Shale w Limestone Nods
125 34335 34460 Red Green Churned Shale

Total Depth 34460

ak cs es

ak cm em

atcmem
ac cm em

cm em

at cm em
ak cs as

ak cs as

ak es as

at cm em

at cm em

at cm em

ak cv ev

Sc cm em

ac cm em

ac cm em

ac cm em

ac cm em

ac cm em

ac cm em

ac cm em

cm em

cm em

akcmem
ak cm em
ak cm em

ak cm em

at cm em

ak cm em
crnn em

Y 290 802

000 224

000 245

000 33

000 125

000 224

Y 600 806

Y 270 906

Y 090 806

000 225

000 235

000 225

000 237

000 172

000 115

000 29

000 28

000 175

000 21

000 84

000 21

000 125

000 135

000 225

000 435

000 423

Y 540 432

000 433

000

ODO

10980

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight
Erodible a vvery mmoderate sslight

Ickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 10980 32
Soft Rock 23480 68

34460

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total

straw tons as CaCO3 Sulohur °

Roof 10 ft 13228

Coal 220

Bottom 10 ft 10705

AEC200805x15

10980

32

235

155

940 AM3192008

AEC 03306

Potential

Acidity tons

1000 tons as

CaCO3

otal Sul

235
073

593
8 5185 00

2 26
7060



Depth

Thickness From

ft f

2100 000
060 2100
340 2160
560 2500

1110 3060

310 4170

290 4480
200 4770

930 4970

440 5900

270 6340

740 6610

240 7350

320 7590

250 7910
800 8160
910 8960
500 9870
510 10370

230 10880

280 11110

1160 11390

240 12550

080 12790

710 12870

510 13580

170 14090

140 14260

10 14400

0 14710

15620

16190

0 16560

1290 16720

470 18010

290 18480

710 18770

380 19480

710 19860

740 20570
150 21310

080 21460
070 21540

250 21610

210 21860

330 22070

77022400310
23170

570 23480
160 24050

160 24210

090 24370

040 24460

080 24500

270 24580

580 24850

190 25430

2470 25620

160 28090

850 28250

500 29100

630 29600

050 30230

190 30280

100 30470

070 30570

70 30640

400

050

100

460

460

500

30910

31370

31610

31990

32480

32880

32930

330
AE0200806 90

33950

Field Engineer Jon Murray
Surface Elevation 1269761 ATTACHMENT 13

Drill Hole Coordinates State Plane 1983 NA Datum

Northing 691119868 AEC 200806

Easting 2394530661

Drilling Company McKee
Drilling

To

it
2100 Casing or Surface Material

2160 Dark Gray Fireclay

2500 Red Green Shale

3060 Red Green Claystone

Strata

4170 Light Gray Green Shale w SS Stks and Limestone Nods
4480 Gray Sandstone w Shale Streaks

4770 Light Gray Green Massive Shale

4970 Red Green Churned Shale

5900 Dark Gray Massive Shale

6340 Light GrayGreen Massive Shale W Limestone Nods

6610 Light GrayGreen Shale Interbedded Sandstone

7350 Light Gray Green Massive Shale

7590 Light GrayGreen Massive Shale w Limestone Nods

7910 Light Gray Green Shale w SS Silks and Limestone Nods

8160 Sandstone

8960 Light Gray Green Shale

9870 Red Green Churned Shale

10370
Light GrayGreen Shale Interbedded Sandstone

10880 Red Green Claystone

11110 Light GrayGreen Shale wSandstone Streaks

11390 Red Green Churned Shale

12550 Red Green Shale

12790 Red Churned Shale

12870 Light Gray Green
Fireclay

13580 Dark Gray Massive Churned Shale w Limestone Nods

14090 Red Green Churned Shale w Limestone Nods

14260 Light GrayGreen Massive Shale w Limestone Nods

14400 Shaley Layered Limestone

14710 Light GrayGreen Massive Shale W Limestone Nods

15620 Red Massive Shale w Limestone Nods

16190 Red Green Churned Shale w Limestone Nods

16560 Light GrayGreen Massive Shale w Limestone Nods
16720 Light Gray Green Shale W SS Silks and Limestone Nods
18010 Red Green Churned Shale

18480 Red Green Churned Shale w Limestone Nods

18770 Shaley Nodular Limestone

19480 Light Gray Green Shale w SS Stks and Limestone Nods

19860 Red Green Churned Shale w Limestone Nods
20570 Dark Gray Sandy Shale w Limestone Nods

21310 Dark Gray Layered Sandy Shale w Limestone Nods
21460 Dark Gray Shale

21540 Coal with Shale Layers

21610 Dark Gray Shale

21860 Light Gray Green Sandy Shale w Limestone Nods

22070 Dark Gray Massive Churned Shale w Limestone Nods

22400 Dark Gray Sandy Shale w Limestone Nods

23170 Dark Gray Layered Sandy Shale W Limestone Nods

23480 Dark Gray Massive Churned Shale w Limestone Nods
24050 Dark Gray Massive Shale

24210 Coal with Shale Layers

24370 Coal with Shale Streaks

24460 Dark Gray Shale

24500 Black Layered Shale

24580 Coal with Bone Streaks

24850 Dark Gray Massive Shale

25430 Dark Gray Massive Churned Shale w Limestone Nods
25620

Light GrayGreen Shale WLirnestone Nods

28090 Light Gray Layered Sandy Shale w Limestone Nods

28250 Light GrayGreen Shale wSandstone Streaks

29100 Gray Crossbedded Sandstone

29600 Dark Gray Layered Sandy Shale w Limestone Nods
30230 Dark Gray Massive Churned Shale w Limestone Nods
30280 Dark Gray Massive Shale

30470 Coal with Shale Layers

30570 Shaley Layered Limestone

30640 Black Massive Shale

30910 Shaley Layered Limestone

31370 Dark Gray Shale w Limestone Nods

31610 Shaley Nodular Limestone

31990 Dark Gray Shale Yd Limestone Nods

32480 Light GrayGreen Shale Interbedded Sandstone

32880 Light GrayGreen Shale wSandstone Streaks

32930 Light GrayGreen Massive Shale w Limestone Nods

33030 Nodular Limestone

33490 Light GrayGreen Shale WLimestone Nods

33950 Dark Gray Massive Churned Shale w Limestone Nods
34450 Dark Gray Layered Sandy Shale w Limestone Nods

Page No I of

Thickness of

Hard Rock

HR OIL Farm

000 001

000 127

000 154

000 157

000 433

Y 310 543

000 135

000 155

000 125

000 235

Y 270 332

000 135

000 235

000 433

Y 250 540

000 134

000 155

Y 500 332

000 157

000 333

000 155

000 154

000 165

000 137

000 225

000 255

000 235

Y 140 602

000 235

000 265

000 255

000 235

000 433

000 155

000 255

Y 290 806

000 433

000 255

000 423

Y 740 422

000 124

000 27

000 124

000 434

000 225

000 424

Y 770 422

000 225

000 125

000 27

000 28

000 124

000 112

000 23

000 125

000 225

000 234

Y 2470 432

000 333

Y 850 541

000 423

000 225

000 125

000 27

Y 100 802

000 115

Y 270 802

000 224

Y 240 806

000 224

Y 490 332

000 333

000 235

Y 100 906

000 234

ak cm em 000
944

AM31Yjpoa

cm em 000 423

AEC 03307

Water Physical

Bearing Properties

cv ev

cm em

cv ev

Y ak cm em
Y cs as

Y cm em
Y cm em

cm em

ak cm em

cm em

cm em

ak cm em
Y ak cm em
Y cs es

cm em

cm em

crn em

cv ev

cm em

crn em

crn em

cm em

cv ev

at cm em

ak cm em

at cm em

5k rs as

ak cm em
ak cm em
ak cm em
at cm em

ak cm em

cm em

at cm em

ak cs es

at cm em

ak cm em

cm em
at cm em

cm em

ac cm em

cm em

at cm em

ak cm em

ak cm em

at cm em

at cm em

cm em

ac cm em

ac cm em

cm em
Sc cm em

ac cm em

cm em

ak cm em
at cm em

at cm em

cm em

cs es

cm em

ark cm em
cm em

Sc cm em

ark cs es

ac cm em

at cs as

ak cm em
at cs as

ak cm em

cm em

cm em

ak cm em

ak cs as

ak cm em



Depth

Thickness From

ALI

050

150

00

fL

34450

34500

34650
60 34850

60 35810
30 35970

100 36000

150 36100

290 36250

550 36540
170 37090

200 37260

350 37460

560 37810

060 38370

300 38430

550 38730

450 39280

280 39730

550 40010

100 40560

700 40660

300 41360

310 41660

540 41970

300 42510

230 42810

350 43040

370 43390

250 43760

330 44010

310 44340

360 44650

670 45010

240 45680
640 45920

250 46560
350 46810

250 47160

570 47410

80 47980

48960

49200

49590

50090

50340

50540

50660

51180

52060

53210

53330

53430

53460

53530

53570

53650

53860

54170

54570

54850

55150

56270

56350

56600

56850

57110

57340

57470

57500

57580

57780

58070

58230

58420

59140

59620

60010

60060

60150

60665

60695

250

200

120

520

880

1150

120

100

030

070
040

080

210

310

400
280

300

1120

080

250
250

260

230

130

030

080
200

290

160

190

720

480

390

50

15

170 60855

240 61025

250 61265

410 61515

1040 AEC20080eM925
070 62965

090 63035

To
Thickness of

fL
Water

ATTACHMENT 1
Physical Hard RocJRege No 2 of

Strata 3
Bearing Properties HR ft Ferm

34500

34650

Dark Gray Massive Shale

Coal with Bone Streaks AEC 200806
cm em 000 125

ac cm em 000 2334850 Dark Gray Massive Shale
cm em 0 00 125

35810 Dark Gray Shale w Sandstone Streaks
cm em 0 00 323

35970 Dark Gray Shale cm em 0 00 124
36000 Coal with Shale Streaks

ac cm em 000 28
36100 Dark Gray Fireclay cv ev 000 127
36250 Dark Gray Shale w Limestone Nods

ak cm em 000 224
36540 Shaley Nodular Limestone

ak cs as Y 290 80637090 Light GrayGreen Massive Shale w Limestone Nods
ak cm em 0 00 23537260 Nodular Limestone
ak cs as Y 170 906

37460 Shaley Mosaic Limestone
at cs as Y 200 80537810 Dark Gray Shale w Limestone Nods

ak cm em 000 22438370 Dark Gray Massive Churned Shale w Limestone Nods at cm em 0 00 225
38430 Shaley Nodular Limestone

all es as Y 060 806
38730 Light GrayGreen Massive Shale w Limestone Nods at cm em 000 235
39280 Light Gray Layered Sandy Shale w Limestone Nods ak cm em Y 550 432
39730 Light GrayGreen Shale wSandstone Streaks cm em 0 00 333
40010 Red Green Shale

cm em 0 00 154
40560 Dark Gray Shale w Limestone Nods

ak cm em 000 224
40660 Shaley Nodular Limestone

at cs as Y 100 806
41360 Light GrayGreen Massive Shale w Limestone Nods

at cm em 000 23541660 Dark Gray Shale w Limestone Nods
all cm em 000 224

41970 Shaley Layered Limestone
ak es as Y 310 80242510 Nodular Limestone
ak cs as Y 540 90642810 Light GrayGreen Massive Shale w Limestone Nods

ak cm em 0 00 235
43040 Shaley Layered Limestone

at cs as Y 230 802
43390 Dark Gray Massive Churned Shale w Limestone Nods at cm em 000 225
43760 Light Gray Green Shale w SS Stks and Limestone Nods ak cm em 000 433
44010 Dark Gray Massive Churned Shale w Limestone Nods ak cm em 0 00 225
44340 Nodular Limestone

at cs as Y 330 90644650
Light GrayGreen Shale WLimestone Nods

ak cm em 000 23445010
Light GrayGreen Massive Shale w Limestone Nods ak cm em 000 23545680 Dark Gray Shale w Limestone Nods

ak cn em 0 00 22445920 Shaley Layered Limestone
at cs as Y 240 80246560 Dark Gray Shale w Limestone Nods

ak cm em 0 00 224
46810 Shaley Nodular Limestone

at cs as Y 2 50 80647160 Shaley Layered Limestone
ak cs as Y 350 80247410 Light GrayGreen Massive Shale w Limestone Nods ak cm em 000 235

47980 Nodular Limestone
ak cs as Y 570 906

48960 Shaley Layered Limestone
at cs as Y 980 80249200 Dark Gray Shale w Limestone Nods

at cm em 0 00 224
49590 Shaley Nodular Limestone

at cs as Y 390 806
50090 Dark Gray Shale w Limestone Nods

at cm em 0 00 22450340 Dark Gray Massive Shale
cm em 0 00 12550540 Coal with Shale Streaks

ac cm em 0 00 2850660 Dark Gray Massive Shale
cm em 000 125

51180 Light GrayGreen Massive Shale w Limestone Nods at cm em 000 235
52060 Dark Gray Shale w Sandstone Streaks cm em 000 323
53210 Dark Gray Shale and Interbedded Sandstone cm em 0 00 322
53330 Dark Gray Shale

cm em 000 124
53430 Black Layered Shale

ac an em 000 112
53460 Dark Gray Shale

cm em 000 12453530 Coal with Shale Streaks
ac cm em 0 00 2853570 Dark Gray Shale

cm em 0 00 12453650 Dark Gray Shale w Limestone Nods
ak cm em 0 00 22453860 Shaley Nodular Limestone
at cs as Y 2 10 80654170 Shaley Mosaic Limestone akes esY 310805

54570 Shaley Nodular Limestone
at cs as Y 4 00 60654850 Shaley Mosaic Limestone
ak cs as Y 280 80555150 Nodular Limestone
at cs as Y 300 90656270 Dark Gray Sandy Shale w Limestone Nods cm em 000 423

56350 Dark Gray Layered Sandy Shale w Limestone Nods at cm em Y 080 42256600 Dark Gray Massive Churned Shale w Limestone Nods at cm em 000 225
56850 Shaley Nodular Limestone

ak cs as Y 2 50 80657110 Shaley Layered Limestone
ak cs as Y 260 80257340 Green Claystone wLimestone Nods
ak cv ev 000 247

57470 Dark Gray Massive Churned Shale w Limestone Nods ak cm em 0 00 225
57500 Dark Gray Massive Shale cn em 0 00 125
57580 Black Shale WCoal Streaks

ac cn em 000 11357780 Dark Gray Massive Shale
an em 000 125

58070 Shaley Layered Limestone
ak cs as Y 290 802

58230 Shaley Mosaic Limestone
ak cs as Y 160 805

58420 Dark Gray Shale w Limestone Nods
at cm em 000 22459140 Shaley Nodular Limestone
at cs as Y 720 806

59620 Dark Gray Massive Churned Shale w Limestone Nods ak cm em 000 225
60010 Light Gray Green

Fireclay
cv ev 000 137

60060 Black Massive Shale
Sc cm em 0 00 115

60150 Dark Gray Shale
cm em 000 124

60665 Coal Common Banded
ac cm em 000 21

60695 Black Shale
ac cm em 000 114

60855 Dark Gray Shale
cm em 000 124

61025 Dark Gray Massive Churned Shale w Limestone Nods ak cm em 000 225
61265 Dark Gray Fireclay w Limestone Nods

ak cv ev 000 227
61515 Dark Gray Massive Churned Shale w Limestone Nods at cm em 000 225
61925

629 65

Dark Gray Layered Sandy Shale w Limestone Nods

Dark Gra Sh l S d
at cm em Y 410 422

630 35

y a e w an stone Streaks

Dark Gra Fire t Li t

cm em 000 944AM31Ng08

631 25

y c ay w mes one Nods

Sh l N
at cv ev 000 227

a ey odular Limestone
at ca as Y 090 806

AEC 03308



Depth
Thickness of

Thickness From

f

To

ATTACH
Water Physical Hard RodRage No 3 of

ft t ft MENT 13Strata Bearing Properties HR ft Ferm
530

6 60

63125
55

63655 Dark Gray Massive Shale

2008 06
cm em 000 125

636 64315 DarkGray Shale and Interbedded Sands oJ
cm em Y 6 60 322I Total Depth 64315

17770

Acid Producing so

Alkaline Producing ak

Compactible c vvery rnmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 17770 28
Soft Rock 46545 72

64315

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential

Neutralization
Acidity tons

1000 tons as

Potential tons1000 Total
CaCO3

5tratu tons as CaCO3 Sulphur
Total Sul

Roof 10 ft 13010

Coal 468

Bottom 10 ft 21040

AEC200806xls

181 5655
473

14800
185 5765

17770

28

944 AM31192008

AEC 03309



Field Engineer Jon Murray
Surface Elevation 848862 ATTACHMENT 13

Drill Hole Coordinates State Plane 1983 NA Datum

Northing 69047727 AEC 200807

Easting 240889088

Drilling Company West Virginia Resources Inc

Thickness

Depth

From

ft
To

ft Strata

Water

Bearing

700 000 700 Casing or Surface Material

770 700 1470 Shaley Layered Limestone

560 1470 2030 Light GrayGreen Massive Shale w Limestone Nods

230 2030 2260 Light GrayGreen Fireclay w Limestone Nods

320 2260 2580 Core Loss

220 2580 2800 Light GrayGreen Massive Shale w Limestone Nods

260 2800 3060 Shaley Layered Limestone

350 3060 3410 Light GrayGreen Massive Shale w Limestone Nods

320 3410 3730 Green Claystone

200 3730 3930 Dark Gray Shale w Limestone Nods

200 3930 4130 Dark Gray Massive Churned Shale w Limestone Nods

360 4130 4490 Dark Gray Shale w Limestone Nods

120 4490 4610 Shaley Layered Limestone

110 4610 4720 Dark Gray Shale w Limestone Nods

370 4720 5090 Shaley Layered Limestone

200 5090 5290 Dark Gray Shale w Limestone Nods

140 5290 5430 Shaley Layered Limestone

110 5430 5540 Dark Gray Massive Churned Shale w Limestone Nods

420 5540 5960 Shaley Layered Limestone

280 5960 6240 Green Claystone

170 6240 6410 Shaley Layered Limestone

500 6410 6910 Mosaic Limestone

190 6910 7100 Shaley Layered Limestone

120 7100 7220 Shaley Mosaic Limestone

230 7220 7450 Shaley Layered Limestone

140 7450 7590 Green Shale w Limestone Nods

140 7590 7730 Black Shale w Limestone Nods

210 7730 7940 Dark Gray Shale w Limestone Nods

170 7940 8110 Black Shale wl Limestone Nods

00 8110 8610 Shaley Layered Limestone

40 8610 8850 Black Shale w Limestone Nods

50

I
8850 9200 Dark Gray Fireclay

40 9200 9440 Coal Common Banded

170 9440 9610 Dark Gray Massive Shale

260 9610 9870 Shaley Layered Limestone

310 9870 10180 Shaley Nodular Limestone

150 10180 10330 Dark Gray Shale and Interbedded Sandstone Y
1480 10330 11810 Gray Sandstone w Shale Streaks Y
400 11810 12210 Dark Gray Shale

100 12210 12310 Coal with Shale Layers

040 12310 12350 Dark Gray Massive Shale

060 12350 12410 Coal with Bone Streaks

090 12410 12500 Dark Gray Shale

860 12500 13360 Shaley Mosaic Limestone

600 13360 13960 Shaley Nodular Limestone

220 13960 14180 Nodular Limestone

190 14180 14370 Shaley Layered Limestone

080 14370 14450 Light GrayGreen Massive Shale w Limestone Nods
170 14450 14620 Shaley Nodular Limestone

820 14620 15440 Light Gray Green Shale w SS Stks and Limestone Nods

400 15440 15840 Shaley Nodular Limestone

200 15840 16040 Light GrayGreen Fireclay w Limestone Nods
050 16040 16090 Light Gray Green Massive Shale

100 16090 16190 Coal with Shale Streaks

200 16190 16390 Dark Gray Shale

870 16390 17260 Shaley Layered Limestone

320 17260 17580 Nodular Limestone

420 17580 18000 Shaley Layered Limestone

470 18000 18470 Dark Gray Massive Churned Shale w Limestone Nods

080 18470 18550 Black Brown Churned Shale

070 18550 18620 Coal Common Banded

020 18620 18640 Dark Gray Shale

110 18640 1 B750 Coal Common Banded

080 18750 18830 Dark Gray Massive Shale

600 18830 19430 Coal Common Banded

220 19430 19650 Dark Gray Massive Churned Shale w Limestone Nods
60 19650 19910 Light GrayGreen Massive Shale w Limestone Nods

k
19910 20500 Light Gray Green Massive Shale

40 20500 21540 Dark Gray Shale wl Sandstone Streaks

21540 21840 Red Gray Shale w Sandstone StreaksW 21840 22020 Light Gray Green Shale w SS Slks and Limestone Nods

22020 22210 Dark Gray Fireclay w Limestone Nods

580 22210 22790 Dark Gray Shale w Limestone Nods

500 22790 23290 Red Gray Shale w Sandstone Streaks and Limestone Nods
1300 23290 24590 Light Gray Green Shale w SS Stks and Limestone Nods

otaloepth 24590

Page No 1 of

Thickness of

Physical Hard Rock

Properties HR ft Ferm

000 001

ak cs as Y 770 802

ak cm em 000 235

ak cv ev 000 237

000 4

ak cm em 000 235

ak cs as Y 260 802

ak cm em 000 235

cv ev 000 147

ak cm em 000 224

ak an em 000 225

ak cm em 000 224

ak cs as Y 120 802

at cm em 000 224

ak cs as Y 370 802

ak cm em 000 224

ak cs as Y 140 802

at cm em 000 225

at cs as Y 420 802

cv ev 000 147

ak cs es Y 170 802

ak cs es Y 500 905

ak cs as Y 190 802

ak cs as Y 120 805

ak cs as Y 230 802

at cm em 000 244

ak cm em 000 214

ak cm em 000 224

ak cm em 000 214

at cs as Y 500 802

at cm em 000 214

cv ev 000 127

ac cm em 000 21

cm em 000 125

ak cs as Y 260 802

ak cs as Y 310 806

cm em 000 322

cses Y 1480 543

cm em 000 124

ac cm em 000 27

cm em 000 125

ac cm em 000 23

cm em 000 124

at cs as Y 860 805

ak cs as Y 600 806

ak cs as Y 220 906

ak cs as Y 190 802

ak cm em 000 235

ak cs es Y 170 806

ak cm am 000 433

ak cs as Y 400 806

at cv ev 000 237

cm em 000 135

ac cm em 000 28

cm em 000 124

ak cs as Y 870 802

ak cs as Y 320 906

ak cs as Y 420 802

at cm am 000 225

cm em 000 175

ac cm em 000 21

cm em 000 124

ac cm em 000 21

cm em 000 125

ac cm em 000 21

ak cm em 000 225

at cn em 000 235

cm em 000 135

cm em 000 323

cm em 000 353

ak cm am 000 433

at cv ev 000 227

at cm em 000 224

at cm em 000 455

ak cm am 000 433

989

AEC 03310



Depth

Thickness From To

Strata ATTACHMENT 13

AEC 200807

Acid Producing ac

Alkaline Producing ak

Compactible c vvery rnmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 9890 40
Soft Rock 14700 60

24590

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential

Acidity tons

Neutralization 1000 tons as

Potential tons1000 Total
CaCO3

t u tons as CaCO3 Sulphur Total Sul

Roof 1 Oft 36624

Coal 814

Bottom 10 ft 26450

AEC200a07dt

9890

40

946 AM3119t2006

AEC 03311

176 5509
474 14800

274 8540

Thickness of

Water Physical Hard Rd1geNo2 of

Bearing Properties HR ft Ferm



Thickness

JZ
2100

400

730

1650
2670

500

210
050

160

530

740

530

300

400

350

810
640

330

170

1100

770

750

390

260

120

260

800

2020

Depth

From

f
000

2100

2500

3230

4880

7550

8050

8260

8310

8470

9000
9740

10270

10570

10970

11320

12130

12770

13100

13270

14370

15140

15890

16280

16540

16660

16920

17720

X20 19740

0 20460

40 21840

30 22280

60 23710

030 23870

090 23900

560 23990

220 24550

400 24770

850 25170

580 26020

070 26600

250 26670

100 26920

090 27020

880 27110

260 27990

3120 28250

760 31370

220 32130

080 32350

320 32430

780 32750

230 33530

260 33760

240 34020

1540 34260

990 35800

070 36790

040 36860

330 36900

1620 37230

280 38850

240 39130

610 39370

170 39980

500 40150

nl AA CIS

70 41220

42790

43150

640 43750

260 44390

180 44650

300 44830

450 AEC2008084l7 30

1490 45580

Field Engineer Jon Murray
Surface Elevation 1291226 ATTACHMENT 13

Drill Hole Coordinates State Plane 1983 NA Datum
Northing 687910651 AEC 200808

Easting 2396655896

Drilling Company McKee Drilling

Page No 1 of

To

ft Strata

Water

Bearing

Physical

Properties HR

Thickness of

Hard Rock

ft Farm
2100 Casing or Surface Material

2500 Red Green Claystone
000 001

cv ev 0 00 1573230 Light Gray Green Churned Sandy Shale w Limestone Nods Y ak cm em 0 00 4354880 Light GrayGreen Shale wSandstone Streaks Y cm em 0 00 3337550

8050
Gray Sandstone w Shale Streaks

Dark Gray Fireclay

Y cs as Y 2670 543

8260 Dark Gray Shale
cvev 000 127

8310 Black Massive Shale
cm em 000 124

8470 Dark Gray Massive Shale
ac cm em 000 115

90 0 cm em 0 00 1250

97 0

Dark Gray Massive Churned Shale w Limestone Nods
ak cm em 0 00 2254

1

Light Gray Green Shale w SS Stks and Limestone Nods at cm em 0 00 4330270

105

Light GrayGreen Massive Shale w Limestone Nods
ak cm em 0 00 23570

109 70

Light Gray Green Layered Sandy Shale w Limestone Nods
at cm em Y 3 00 432

11320
Light GrayGreen Shale wSandstone Streaks

Light Gray Green Massive Shale
cm em 000 333

12130 Red Claystone
cm em 000 135

127 cv ev 0 00 16770

1

Red Green Churned Shale w Limestone Nods
ak cm em 0 00 2553100 Light GrayGreen Massive Churned Sandy Shale

cm em 0 00 33513270 Red Green Churned Shale
cm em 0 00 15514370

15140

Dark Gray Shale w Sandstone Streaks

Red Green Churned Shale
cm em 000 323

158 90 cm em 0 00 155

162 8

Dark Gray Massive Churned Shale w Limestone Nods
at cm em 0 00 2250

16540
Red Green Churned Shale w Limestone Nods

Shaley Layered Limestone
ak cm em 000 255

at cs as Y 2 60 80216660 Shaley Nodular Limestone
ak cs as Y 1 20 80616920

Light GrayGreen Massive Shale W Limestone Nods
ak cm em 0 00 23517720

9

Red Massive Shale w Limestone Nods
ak cm em 0 00 2651 740 Light GraylGreen Massive Shale w Limestone Nods
at cm em 0 00 23520460

218 40

Red Green Churned Shale
cm em 000 155

222

Dark Gray Layered Sandy Shale w Limestone Nods cm em 0 00 42380 Red Green Churned Shale
cm am 0 00 15523710

23870
Dark Gray Shale w Sandstone Streaks

Dark Gray Shale
cm em 000 323

23900 Bone with Coal Layers
cm em 000 124

23990 Dark Gray Shale
ac cm em 000 32

24550 Dark Gray Massive Shale
cm em 000 124

24770 Dark Gray Shale w Limestone Nods
cm em 000 125

251 70 ak cm em 0 00 224

26020

Dark Gray Layered Sandy Shale w Limestone Nods

Gray Crossbedded Sandstone
cm em 000 423

26600 Dark Gray Massive Shale
Cs as Y 850 541

26670 Black Shale cm em 000 125

26920 Coal with Bone Streaks
ac cm em 000 114

27020 Black Shale
ac cm em 000 23

27110 Coal Common Banded
ac cm em 000 114

27990 Dark Gray Massive Shale
ac cm em 000 21

282 50 cm em 0 00 125Dark Gray Massive Churned Shale w Limestone Nods
ak cm em0 00 22531370

3

Light Gray Green Shale w SS Stks and Limestone Nods
at cm em 0 00 4332130

32350

Dark Gray Massive Churned Shale w Limestone Nods
Dark Gray Massive Shale

at cm em 000 225

32430 Black Massive Shale
cm em 000 125

32750 Coal with Bone Streaks
ac cm em 000 115

33530

337

Dark Gray Shale w Limestone Nods
ac cm em
ak cm em

000 23

0 00 22460

340 20

Light GrayGreen Massive Shale w Limestone Nods ak cm em 0 00 235
Light Gray Green Layered Sandy Shale w Limestone Nods at cm em Y 2 60 43234260

358 00

Light Gray Massive Sandstone with Limestone Nodules
ak cm em 0 00 640

367 9

Dark Gray Layered Sandy Shale w Limestone Nods cm em 0 00 4230

36860
Dark Gray Shale w Limestone Nods

Black Shale at cm em 000 224

36900 Coal with Shale Streaks
Sc cm em 000 114

37230 Dark Gray Shale
ac cm em 000 28

388 50 cm em 000 124

39130
Dark Gray Layered Sandy Shale w Limestone Nods

Dark Gray Shale w Limestone Nods
cm em 000 423

39370 Shaley Nodular Limestone
at cm em 000 224

3
ak cs as Y 2 40 8069980 Dark Gray Massive Churned Shale w Limestone Nods at cm em 0 00 22540150 Shaley Nodular Limestone
at cs as Y 1 70 80640650

409

Shaley Layered Limestone
ak cs as Y 5 00 80250

4

Light GrayGreen Massive Shale w Limestone Nods
at cm em 0 00 2351220

427

Dark Gray Shale wl Limestone Nods
ak cm em 0 00 22490

43

Light Gray Green Shale w SS Stks and Limestone Nods
at cm em 0 00 433150

43750

Red Green Churned Shale w Limestone Nods

Shaley Layered Limestone
ak cm em 000 255

44390

446

Light GrayGreen Shale WLimestone Nods
at cs as

at cm em
Y 600 802

0 00 23450

4 8

Dark Gray Shale wl Limestone Nods
at cm em 0 00 2244 30 Shaley Nodular Limestone
ak cs as Y 1 80 80645130

45580
Dark Gray Shale w Limestone Nods

Nodular Limestone
at cm em 000 224

47070 Dark Gray Shale w Limestone Nods
ak cs as

at cm em

Y 450 947 AM319S78

000 224

AEC 03312



Thickness

Ifta

510

1130

10

60

850

390

530

440

150

050

200

090

410
720

800

360

390

090

100

020

030

020
040

100

650

840

350

650

260
580

310

440

710

430

370

240

100

140

050

90

535

170

050

400

440

100

Depth

From

Lk
To

Vw Strata ATTACHMENT 13

Water

Bearing
47070

47580

48710
50100

50410

50870

51720

52110

52640

53080

53230

53280

53480

53570

53980

54700

55500

55860

56250

56340

56440

56460

56490

56510

56550

56650

57300

58140

58490

59140

59400

59980

60290

60730

61440

61870

62240

62480

62580

62720

62770

62900

63000

63535

63705

63755

64155

64595

64695

64795

47580

48710

50100

50410

50870

51720
52110

52640

53080

53230

53280

53480

53570
53980

54700

55500

55860

56250

56340

56440

56460

56490

56510
56550

56650

57300

58140

58490

59140

59400

59980

60290
60730

61440

61870

62240

62480

62580

62720

62770

62900

63000

63535

63705

63755
64155

64595

64695

64795
67585

Mosaic Limestone

Light GrayGreen Massive Shale w Linfswrie4Q8
Shaley Layered Limestone

Dark Gray Massive Churned Shale w Limestone Nods
Nodular Limestone

Light Gray Green Layered Sandy Shale W Limestone Nods
Dark Gray Shale w Limestone Nods

Shaley Nodular Limestone

Dark Gray Shale w Limestone Nods

Dark Gray Fireclay

Black Shale WCoal Streaks

Coal with Shale Layers

Dark Gray Massive Shale

Dark Gray Massive Churned Shale w Limestone Nods

Dark Gray Layered Sandy Shale w Limestone Nods

Dark Gray Shale w Limestone Nods

Dark Gray Layered Sandy Shale w Limestone Nods

Black Shale w Sandstone Streaks

Dark Gray Fireclay

Black Shale WCoal Streaks

Coal with Bone Streaks

Dark Gray Massive Shale

Coal with Bone Streaks

Black Shale WCoal Streaks

Black Shale

Shaley Layered Limestone

Shaley Nodular Limestone

Shaley Layered Limestone

Light GrayGreen Shale WLimestone Nods

Dark Gray Shale w Limestone Nods

Shaley Nodular Limestone

Light GrayGreen Massive Shale w Limestone Nods

Dark Gray Massive Churned Shale w Limestone Nods

Shaley Layered Limestone

Shaley Nodular Limestone

Light GrayGreen Massive Shale w Limestone Nods

Light GrayGreen Fireday w Limestone Nods

Dark Gray Fireclay

Dark Gray Shale

Black Massive Shale

Coal Common Banded

Dark Gray Massive Shale

Coal Common Banded
Dark Gray Shale

Shaley Nodular Limestone

Light GrayGreen Massive Sandy Shale w Limestone Nods

Light GrayGreen Massive Shale w Limestone Nods
Dark Gray Layered Sandy Shale w Limestone Nods

Dark Gray Shale and Interbedded Sandstone

Dark Gray Shale w Sandstone Streaks

Total Depth 67585

100
2790

Acid Producing no

Alkaline Producing at

Compactible c vvery mmoderate sslight
Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 15130 22
Soft Rock 52455 78

67585

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential

Neutralization
Acidity tons

1000 tons as
Potential tons1000 Total

CaCO3
tratu tons as CaCO3 5ulonur

Total u

Roof 10 R 20463 226
7059Coal 238 506

15800
Bottom 101£ 2ooao8x 30 264

8250

Thickness of

Physical Hard Ro tl9e No 2 of

Properties HR ft armF

ak cs es

ak cm em

ak cs as

ak cm em
ak cs as

ak cm em
ak cm em

ak cs as

ak cm em

cv ev

ac cm em

ac cm em

cm em

at cm em

at cm em

ak cm em

at cm em

ac cm em

cv ev

ac cm em

ac cm em

cm em

ac cm em

ac cm em

ac cm em

at cs as

ak cs es

at cs as

ak cm em
ak cm em

at cs es

ak cm em

ak cm em

ak cs as

ak cs as

at cm em

ak cv ev

cv ev

cm em

Sc cm em

Sc cm em

cm em

ac cm em

cm em

ak cs es

ak cm em
ak cm em

cm em

cm em

cm em

Y 510 905

000 235

Y 1390 802

000 225

Y 460 906

Y 850 432

000 224

Y 530 806

000 224

000 127

000 113

000 27

000 125

000 225

Y 720 422

000 224

Y 360 422

000 313

000 127

000 113

000 23

000 125

000 23

000 113

000 114

Y 650 802

Y 840 806

Y 350 802

000 234

000 224

Y 580 806

000 235

000 225

Y 710 802

Y 430 806

000 235

000 237

000 127

000 124

000 115

000 21

000 125

000 21

000 124

Y 050 806

000 425

000 235

000 423

Y 100

000
322

323

15130

22

947 AM311912008

AEC 03313



ii
Field Engineer Jon Murray

Surface Elevation 126705 ATTACHMENT 13

Drill Hole Coordinates State Plane 1983 NA Datum
Northing 69471162 AEC 200809

Easting 240907900

Drilling Company West Virginia Resources Inc

Depth

Thickness From To
Watern I ft Strata

Bearing
1500 000 1500 Casing or Surface Material

060 1500 1560 Red Green Claystone
160 1560 1720 Sandstone

Y
460 1720 2180 Light Gray Green Fireclay

100 2180 2280 Red Green Claystone
1440 2280 3720 Dark Gray Shale

210 3720 3930 Light Gray Green Fireclay

510 3930 4440 Light Gray Green Massive Shale Y
330 4440 4770 Light GrayGreen Massive Churned Sandy Shale Y
550 4770 5320 Gray Sandstone w Shale Streaks Y
1000 5320 6320 Red Green Churned Shale
200 6320 6520 Dark Gray Massive Shale
180 6520 6700 Dark Gray Fireclay

370 6700 7070 Black Shale

090 7070 7160 Dark Gray Shale

060 7160 7220 Dark Gray Shale w Limestone Nods
220 7220 7440 Dark Gray Massive Shale

280 7440 7720 Dark Gray Massive Churned Shale w Limestone Nods
340 7720 8060

Light GrayGreen Fireclay w Limestone Nods
1370 8060 9430 Light Gray Green Churned Sandy Shale w Limestone Nods
700 9430 10130 Light Gray Green Shale w SS Slits and Limestone Nods
200 10130 10330 Light Gray Green Massive Shale

700 10330 11030 Red Green Churned Shale w Limestone Nods
440 11030 11470 Red Green Claystone
1000 11470 12470 Dark Gray Shale w Sandstone Streaks
1170 12470 13640 Red Gray Shale with Sandstone Streaks
470 13640 14110 Red Shale

880 14110 14990 Dark Gray Massive Churned Shale w Limestone Nods
00 14990 t5390 Red Massive Shale w Limestone Nods
90 15390 16180 Red Green Churned Shale w Limestone Nods
80 16180 17060 Red Massive Shale w Limestone Nods

60 17060 17520 Light GrayGreen Massive Shale w Limestone Nods
00 17520 18220 Gray Crossbedded Sandstone

1830 18220 20050 Red Green Churned Shale

220 20050 20270 Dark Gray Massive Shale
070 20270 20340 Shaley Nodular Limestone

320 20340 20660 Dark Gray Massive Shale
220 20660 20880 Dark Gray Massive Churned Shale wl Limestone Nods
250 20880 21130 Shaley Nodular Limestone

430 21130 21560 Red Massive Shale w Limestone Nods
520 21560 22080 Light GrayGreen Massive Shale w Limestone Nods
120 22080 22200 Red Green Churned Shale w Limestone Nods
240 22200 22440 Light GrayGreen Massive Shale w Limestone Nods
1470 22440 23910 Dark Gray Shale w Limestone Nods
250 23910 24160 Dark Gray Shale

540 24160 24700 Dark Gray Shale w Limestone Nods

440 24700 25140 Dark Gray Massive Churned Shale w Limestone Nods
500 25140 25640 Dark Gray Fireclay w Limestone Nods
060 25640 25700 Dark Gray Massive Shale

070 25700 25770 Black Shale WCoal Streaks

080 25770 25850 Coal with Shale Streaks

310 25850 26160 Dark Gray Massive Shale
100 26160 26260 Black Shale w Sandstone Streaks
090 26260 26350 Black Sandstone with Shale Streaks
070 26350 26420 Coal Common Banded

610 26420 27030 Dark Gray Massive Shale

820 27030 27850 Light Gray Green Sandy Shale w Limestone Nods
720 27850 28570 Dark Gray Shale and Interbedded Sandstone

1600 28570 30170 Gray Sandstone w Shale Streaks

770 30170 30940 Dark Gray Massive Churned Shale w Limestone Nods
270 30940 31210 Dark Gray Massive Shale

060 31210 31270 Black Brown Churned Shale
060 31270 31330 Black Shale

140 31330 31470 Coal with Bone Streaks

290 31470 31760 Dark Gray Massive Shale

660 31760 32420 Light GrayGreen Massive Shale w Limestone Nods
30 32420 34650 Dark Gray Layered Sandy Shale w Limestone Nods

90 34650 35240 Gray Sandstone w Shale Streaks

20 35240 35660 Dark Gray Massive Sandy Shale
60 35660I 36520 Dark Gray Shale w Limestone Nods
0 36520 36820 Black Massive Shale

160 36820 36980 Black Tan Layered Shale
1690 36980 38670 Dark Gray Shale w Sandstone Streaks
090 38670 38760 Dark Gray Massive Shale

050 38760
AEC 20O8 0

38810 Coal with Shale Streaks910070 38880 Dark Gray Massive Shale
150 38880 39030 Dark Gray Shale w Limestone Nods

Page No 1 of

4Feiltd•SCta•al

Thickness of

Physical Hard Rock

Properties HR ft Farm

000 001

cv ev 000 157

cs as Y 160 540

cv ev 000 137

cv ev 000 157

cm em 000 124

cv ev 000 137

cm em 000 135

cm em 000 335

cs as Y 550 543

cm em 000 155

cm em 000 125

cv ev 000 127

ac cm em 000 114

cm em 000 124

ak cm em 000 224

cm em 000 125

ak cm em 000 225

ak cv ev 000 237

ak cm em 000 435

ak cm em 000 433

cm em 000 135

ak cm em 000 255

cv ev 000 157

cm em 000 323

cm em 000 353

an em 000 164

ak cm em 000 225

at cm em 000 265

at cm em 000 255

at cm em 000 265

ak cm em 000 235

cs as Y 700 541

cm em 000 155

cm em 000 125

ak cs as Y 070 806

cm em 000 125

at cm em 000 225

ek cs as Y 250 806

ak cm em 000 265

ak cm em 000 235

at cm em 000 255

ak cm em 000 235

at cm em 000 224

cm em 000 124

at cm em 000 224

ak cm em 000 225

at cv ev 000 227

cm em 000 125

Sc cm em 000 113

ac cm em 000 28

cm em 000 125

Sc cm em 000 313

Sc cm em 000 513

ac cm em 000 21

cm em 000 125

ak cm em 000 434

cm em Y 720 322

cses Y 1600 543

ak cm em 000 225

cm em 000 125

ac cm em 000 175

ac cm em 000 114

ac cm em 000 23

cm em 000 125

ak cm em 000 235

cm em 000 423

cs es Y 590 543

cm em 000 324

ak cm em 000 224

ac cm em 000 115

ac cm em 000 172

cm em 000 323

cm em 000 125

ac cm em 000 28

cm em 000
949 AM3I198

ak cm em 000 224

AEC 03314



I

Thickness

ft

Depth

From

ft
To

ft Strata ATTACHMENT 13

Water

Bearing
380 39030 39410 Nodular Limestone

670 39410 40080 Dark Gray Shale w Limestone Nods AEC200809
50 40080 40430 Shaley Mosaic Limestone

0 40430 40960 Shaley Layered Limestone
40 40960 41120 Shaley Nodular Limestone

340 41120 41460 Light GrayGreen Massive Shale w Limestone Nods
410 41460 41870 Shaley Layered Limestone
960 41870 42830 Red Green Churned Shale w Limestone Nods
190 42830 43020 Shaley Nodular Limestone
300 43020 43320

Light GrayGreen Shale WLimestone Nods
100 43320 43420 Shaley Nodular Limestone
760 43420 44180

Light GrayGreen Massive Shale w Limestone Nods
160 44180 44340 Shaley Layered Limestone
160 44340 44500 Shaley Nodular Limestone
410 44500 44910 Dark Gray Shale w Limestone Nods
260 44910 45170 Shaley Layered Limestone
270 45170 45440 Nodular Limestone
350 45440 45790 Light GrayGreen Shale WlLimestone Nods
270 45790 46060 Shaley Layered Limestone
300 46060 46360 Green Massive Shale w Limestone Nods
400 46360 46760 Dark Gray Shale w Limestone Nods
410 46760 47170 Nodular Limestone
470 47170 47640 Green Massive Shale w Limestone Nods

1980 47640 49620 Shaley Layered Limestone
280 49620 49900 Dark Gray Shale w Limestone Nods
200 49900 50100 Green Massive Shale w Limestone Nods
280 50100 50380 Shaley Nodular Limestone
360 50380 50740 Nodular Limestone
620 50740 51360 Shaley Layered Limestone
780 51360 52140 Dark Gray Shale w Limestone Nods
550 52140 52690 Shaley Nodular Limestone
260 52690 52950 Dark Gray Shale w Limestone Nods
210 52950 53160 Dark Gray Massive Shale
030 53160 53190 Black Shale WCoal Streaks
180 53190 53370 Coal with Shale Streaks
030 53370 53400 Coal with Shale Layers
080 53400 53480 Coal with Shale Streaks
110 53480 53590 Dark Gray Massive Shale
400 53590 53990 Dark Gray Shale w Limestone Nods
100 53990 54090 Shaley Nodular Limestone

0 54090 54220 Dark Gray Shale w Limestone Nods
0 54220 55200 Dark Gray Shale and Interbedded Sandstone

440 55200 55640 Dark Gray Layered Sandy Shale w Limestone Nods
100 55640 55740 Dark Gray Massive Churned Shale wl Limestone Nods
280 55740 56020 Dark Gray Massive Shale

070 56020 56090 Coal with Shale Streaks

100 56090 56190 Dark Gray Shale
990 56190 57180 Shaley Nodular Limestone
350 57180 57530 Shaley Layered Limestone
110 57530 57640 Dark Gray Massive Churned Shale w Limestone Nods
410 57640 58050 Nodular Limestone

350 58050 58400 Layered Limestone
840 58400 59240 Dark Gray Shale w Limestone Nods
260 59240 59500 Shaley Nodular Limestone
170 59500 59670 Light GrayGreen Massive Shale w Limestone Nods
060 59670 59730 Black Shale

040 59730 59770 Bone with Coal Layers
020 59770 59790 Black Shale WCoal Streaks
110 59790 59900 Dark Gray Massive Shale
210 59900 60110 Dark Gray Massive Churned Shale w Limestone Nods
200 60110 60310 Shaley Nodular Limestone
570 60310 60880 Dark Gray Shale w Limestone Nods
060 60880 60940 Shaley Layered Limestone
390 60940 61330 Shaley Nodular Limestone
410 61330 61740 Light GrayGreen Massive Shale w Limestone Nods
070 61740 61810 Light GrayGreen Fireclay W Limestone Nods
140 61810 61950 Light Gray Green

Firerlay
190 61950 62140 Black Tan Layered Shale
050 62140 62190 Black Brown Churned Shale
060 62190 62250 Coal with Shale Streaks

110 62250 62360 Dark Gray Massive Shale
600 62360 62960 Coal Common Banded
090 62960 63050 Dark Gray Shale

370 63050 63420
Light GrayGreen Massive Shale w

L
i

t

150 63420 63570
mes one Nods

Light GrayGreen Fireclay w Limestone Nods
130 63570 63700 Light GrayGreen Shale WLimestone Nods
760 63700 64460 Dark Gray Layered Sandy Shale wl Limestone Nods

Total Depth 64460

Acid Producing ac

Alkaline Producing ak

AEN618 c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Thickness of

Physical Hard Ro fl ge No 2 of

Properties HR f Farm

at cs as Y
ak cm em
ak cs as Y
ak cs as Y
ak cs as Y

ak cm em

ak cs as Y

ak cm em

ak cs as Y

ak cm em
ak cs as Y

ak cm em

ak cs as Y
ak cs as Y

ak em em

at cs as Y

ak cs as Y

ak cm em

ak cs as Y

ak cm em

ak cm em

ak es as Y

ak cm em
at cs as Y

ak cm em
ak crn am

ak cs as Y

ak cs as Y

ak cs as Y

ak cm em

ak cs as Y

ak cm em

cm em

ac cm em

ac cm em

ac cm em

Sc cm em

cm em

at cm em

ak cs as Y

ak cm em

cm em Y

cm em

ak cm em

cm em

ac cm em

cm em

at cs as Y

at cs as Y
at cm em
ak cs as Y

ak cs as Y

ak cm em

ak cs as Y

akcmem
ac cm em

ac cm em

ac cm em

cm em

ak cm em

ak cs as Y

at cm em
at cs as Y
ak cs as Y

at cm em

at cv ev

cv ev

ac cm em

ac cm em

ac cm em

cm em

ac cm em

cm em

at cm em

ak cv ev

ak cm em

cmn em

380

000
350

530

160

000

410

000

190
000

100

000

160

160

000

260

270

000

270

000

000

410
000

1980

000

000

280

360

620

000

550

000

000
000

000

000

000

000

000

100

000

980
000

000

000

000

000

990

350
000

410

350

000

260

000

000

000
000

000

000

200

000
060

390

000

000
000

000

000

000

000
000

000

000

000
000

000

16170

906

224

805

802

806

235

802

255

806

234

806

235

802

806

224

802

906

234

802

245

224

906

245

802

224

245

806

906

802

224

806

224

125

113

28

27

28

125

224

806

224

322

423

225

125

28

124

806

802

225

906

902

224

806

235

114

32

113

125

225

806

224

802

806

235

237

137

172

175

28

125

21

124

235

237

234

423

049 AM3192000

AEC 03315



Depth

Thickness From To

ft ft ft

Total Thickness of Hard Rock Overlying Mining Unit

>53
and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 16170 25
Soft Rock 48290 75

64460

Strata ATTACHMENT 13

AEC 200809

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Thickness of

Water Physical Hard RodgeNo3 of

Bearing Properties HR ft Ferm

Neutralization

Potential tons1000 Total

Stratum tons as CaC03 Sulphur

Roof 10 ft

Coal

Bottom 10 ft

AEC200809As

16170

25

949 AM3192009

AEC 03316

Potential

Acidity tons

1000 tons as

CaCO3

Total Sul

30 47 2 02
6314

490 368
11500

18195 196
6110



ii
ATTACHMENT 13

DIAMOND DRILL HOLECLC200204

Field Engineer Kim Cecil

Surface Elevation 1245
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 684270

Eastlng 2427520

Drilling Company Kerogan Resources Inc

Thickness

lt

Depth

From

Iftl

To
Water Physical

Thickness of

Hard Rock

1600 000 1600 Casing
onann Yro ertles HR ft

030 1600 1630 Limestone shaley nodular
yes ak Cs as

0 00

0 30060 1630 1690 CIa stone Is nods
050 1690 1740 L

i mestone shale nodular

ak cv ev 000

310 1740 2050 CIa stone
ak cs as 050

190 2050 2240 Shale
yes cv ev 000

065 2240 2305 CIa stone
yes cm em 000

255 2305 2560 Limestone shale nodular

cv ev 000

ak Cs a125 2560 2685 Shale

I
s nods

s 255

195 2685 2880 CIa stone ov Is nods
alk em 000

290 2880 3170 Shale red n Is nods
ak cv ev 000

130 3170 3300 CIa stone red Is nods
ak crrt em 000

250 3300 3550 CIa stone n Is nods
ak cv ev 000
ak cv e110 3550 3660 Shale n ss slks Is nods

v 000

ak Cs as 0 00450 3660 4110 Shale n

I
s nods

290 4110 4400 CIa stone I
s nods

ak cm em 000

700 4400 5100 Sandstone ay sh stks

ak cv ev 000

290 5100 5390 Shale QY sand massive
cs as

alk as

000
0 00240 5390 5630 CIa stone dk Is nods

ak cv ev 0 00275 5630 5905 CIa stone red n
425 5905 6330 Cla stone red

cv eas 000

180 6330 6510 Cla stone redl on
cv ev 000

280 6510 6790 CIa stone n I
s nods

cv ev 000

300 6790 7090 CIa stone n sand I
s nods

ak cv ev 000

485 7090 7575 Shale sand massive I
s nods

a
l k ev 000

035 7575 7610 CIa stone rad Is nods
ak Cs as 000

425 7610 8035 Shale gy sand massive I
s nods

ak cv ev

ak cs es

000

145 8035 8180 Shale ov I
s nods

000

270 8180 8450 Shale Is nods
ak cm em 000

075 8450 8525 Shale red

I
s nods

ak cm em 000

115 8525 8640 Shale red n I
s nods

ak cm em 000

180 8640 882 0 C1a stone I
s nods

ak m em 000

145 8820 8965 Shale

I
s nods

ak cv ev 000

055 8965 9020 CIa alone

I
s nods

ak cm em 000

410 9020 9430 Shale red Is nods
ak cv ev 000

245 9430 9675 Shale red

ak Cm em 000

380 9675 10055 CIa stone dk Qy I
s nods

cm em 000

035 10055 10090 Limestone shale nodular

ak ev ev 000

115 10090 10205 Limestone nodular
ak cs as 035

095 10205 10300 Limestone shale nodular

ak cs as 1415

060 10300 10360 Cla stone red an I
s nods

ak cs as 095

180 10360 10540 CIa stone red I
s nods

ak cv ev 000

140 10540 10680 Shale red
ak cv ev 000

110 10680 10790 CIa stone

is nods
crn em 000

050 10790 10840 L imestone massive
ak cv ev 000

385 10840 112 25 S hale I
s n d

ak cs as 050

075 11225 11300 C

gy o s

la stone red ak em em 000

710 11300 12010 C Ia stone red
cv ev 000

050 12010 12060 C I
a stone red n

cv v 000

285 12060 12345 S andstone gy massive I
s nods

cv ev

ak cs

000

190 12345 12535 C la stone n nods
as 2485

075 12535 126 10 CIa stone red I

ak cv ev 000

135 12610 12745 C

n s nods

Ia stone n I
s nods

ak cv ev 000

130 12745 12875 2L2eSL sandy massive I
s nods

ak cv ev 000

060 12875 129 35 C Ia stone red
I d

ak cs as 000

1 75 129 35
n s no s

ak cv ev 000

080 13110

13110 S

13190 C

hale dk

I
s nods

la stone red n Is nods
ek cm em 000

120 13190 13310 S hale n
ak cv ev 000

255 13310 13565 L imestone shaley nodular
cm em 000

195 13565 13760 CIa stone red n I
s nods

ak cs as 255

190 13760 13950 Shale gy Is nods
ak cv ev 0 00

130 13950 14080 C Ia stone red

ak crn em 000

100 14080 14180

L
i mestone shaley nodular

cv ev 000

110 14180 14290 S hale dk gy I
s nods

ak cs as 100

250 14290 14540 S hale sand massive
ak can em

ak cs as

000

190 14540 14730 Shale redl n
000

020 14730 14750 L
i mestone shaley nodular

ctn em 0

335 4750 15085 C Ia stone dk Is nods
ak cs as

k

020

085 15085 Cl te dk
a cv ev 00

120 15170 15290 Shale dk I
s nods 4 evcv

290 15290 15580 L
i mestone shaley nodular

ak ctrl em M305 15580 15885

L
i mestone massive

alk as

ak cs es 3 15

Page No 1 of 5

337 PM91122007

AEC 03317



ATTACHMENT 13

DIAMOND DRILL HOLECLC200204

Thickness

Int

Depth

From

Ift1

Water Physical

Thickness of

Hard Rock

055 15885 15940 Cla stone I
s nods

ak cv ev 000
490 15940 16430 Shale gy ss stks I

s nods ak cs as 0 00
045 16430 16475 Cla stone red gn I

s nods ak cv ev 000
065 16475 16540 Shale Is nods

ak cm em 0 00
085 16540 16625 Shale red

cm em 0 00
135 16625 16760 Shale red n cm em 000
670 16760 17430 Shale dk I

s nods
ak cm am 0 00

060 17430 17490 Shale gy ss stks I
s nods ak cs as 010

180 17490 17670 Shale dk ov I
s nods ak cm em 000

035 17670 17705 Sandstone gy massive
Cs as 035

215 17705 17920 Shale gy ss stks I
s nods ak cs as 000

090 17920 18010 Sandstone gy xbed
cs as 0 00

225 18010 18235 Shale gy ss stks I
s nods ak cs as 000

130 18235 18365 Sandstone gy sh stks Is nods ak cs es 000
175 18365 18540 Shale gy ss stks I

s nods ak cs as 000
685 18540 19225 Shale dk ov I

s nods ak cm am 0 00
425 19225 19650 Limestone shaley nodular ak cs as 4 25
050 19650 19700 Shale gy ss stks I

s nods ak cs as 000
415 19700 20115 Shale

I
s nods

ak cm em 000
455 20115 20570 Shale dk gy I

s nods ak cm em 000
380 20570 20950 Shale blk ac cm em 000
023 20950 20973 Coal w sh la ers Washington No12 ac cv as 000
019 20973 20992 Coal w bone stks

ac cv as 000
006 20992 20998 Coal w sh layers a eves 000
008 20998 21006 Shale blk coal stks ac crn am 000
004 21006 21010 Coal w bone stks ac cv as 000
028 21010 21038 Coal w sh

251 ac cv ev 000
037 21038 21075 Shale blk 1k

ac cm em 000
039 21075 21114 Coal w bone elks ac cv as 000
085 21114 21199 Coal w sh layer s ac cv ev 000
026 21199 21225 Shale blk

ac cm em 000
021 21225 21246 Shale blk coal stks

ac cm em 0 00
029 21246 21275 Shale dk

ac cm em 000
028 21275 21303 Coal w bone stks ac cv as 000
003 21303 21306 Shale blk

ac cm em 000
064 21306 21370 Coal w bone stks

aC cv ev 000
004 21370 21374 Coal w sh layers ac cv ev 0600
2896 21374 24270 Cla stone I

s nods ak cv ev 000
120 24270 24390 Shale gy ss stks

cs 000
445 24390 24835 Sandstone gy xbed

cs as Y 4445
040 24835 24875 Sandstone gy sh stks

cs as 040
140 24875 25015 Sandstone gy sh stks I

s nods ak cs as 1 40
295 25015 25310 Shale gy ss layers

cs as 0 00
045 25310 25355 Sandstone oy sh slks

cs as 0 45
185 25355 25540 Shale gy Sc stks I

s nods
ak cs as 1 85

255 25540 25795 Shale qy I
s nods ak cm em 0 00

011 25795 25806 Shale blk ac cm em 0 00
073 25806 25879 Coal wI bone stks Waynesburg A ac cv ev 000
012 25879 25891 one w coal stks

ac cv ev 000
014 25891 25905 Coal wl bone stks

ac cv ev 0 00
011 25905 25916 Coal wish layers

021 25916 25937 Shale blk coal stks
ac cv ev 000

030 25937 25967 Coal wl sh layers

ac cm em 000

061 25967 26028 Coal w bone stks

ac cv ev

ac cv ev

0400

0 00
008 26028 26036 Shale blk coal stka

ac cm em 000
033 26036 26069 Coal w sh layers ac cv ev 0 00
021 26069 26090 Coal w bone stks

ac cv ev 0 00
016 26090 26106 Coal w sh layers

ac cv ev 0 00
033 26106 26139 Coal wl bone stks ac cv ev 000
011 26139 26150 Shale blk coal elks ac cm em 0 00
050 26150 26200 Coal wish layers ac cv ev 0 00
089 26200 26289 Coal wl bone stks ac cv By 0 00
016 26289 26305 Shale blk

075 26305 26380 Coal w bone elks

ac cm em 000

034 26380 26414 Coal w sh la ers

ac cv ev

ac cv ev

000

0 00
009 26414 26423 Shale blk coal stks

ac cm em 000
067 26423 26490 Shale dk

cm em 0 00
047 26490 26537 Cla stone blk

ac cv ev 000
053 26537 26590 Shale blk

720 26590 27310 Shale gy I
s nods

ac cm em
ak cm am

000

0 00
620 27310 27930 Shale n I

s nods
ak cm am 0 00

070 27930 28000 Shale gy ss slks
cs as 0 00

095 28000 28095 Sandstone gy sh stks I
s nods ak cs as 095

130 28095 28225 S hale gy ss layers Is nods ak cs as 0 00
105 28225 28330 S andstone gy sh stks cs as 1 05
090 28330 28420 S hale gy ss stks I

s nods ak Cs as 0 00
280 28420 28700 S andstone gy massive

cs as 280
215 28700 28915 C

la stone n I
s nods

ak cv ev 000155 28915 29070 S hale gy as layers
cs as 000

265 29070 29335 S andstone oy sh slks
cs

220 29335 29555 S hale ss la ers

as

cs as

2465

0 00
140 29555 29695 S hale ss elks

cs es 000

CLC200204 t
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ATTACHMENT13

DIAMOND DRILL HOLECLC200204

Thickness

ft

Depth

From

ft
To

Physical

Thickness of

Hard Rock

280 29695 29975 Shale dk I
s nods

8earin pro erties HR ft

030 29975 30005 Limestone shale nodular
A cm em 000

255 30005 30260 CIa stone dk

I
s nods

ak cs as 030
280 30260 30540 ale ay ss stks

ak cv ev 0000

035 30540 30575 Shale dk
cs as 000

059 30575 30634 Shale blk
cm 000

010 30634 30644 Shale blk coal stks
cm eac cm em 000

021 30644 30665 Shale blk
ac cm em 000

055 30665 30720 Cla stone dk
ac em 000

230 30720 30950 Shale ss stks Is nods
v ev 000

340 30950 31290 Shale ss layers I
s nods

ak s as 000

220 31290 31510 Shale
gy Is nods

Cak s as 000
020 31510 31530 Shale dk as stks

A am 000

090 31530 31620 Shale tlk

vc as 000
060 31620 316 0

0 Shale dk ly ss layers

cm 0 00

245245 31680 31925 Shale dk ss stks
cs as 000

100 31925 32025 Shale dk
cs as 000

600 32025
civ

32625 Shale dk Sr lavers

cm em p00

210 32625 32835 Shale dk
cs as 000

019 32835 32854 Bone w coal layers Wa nesbur No 11

c em 000

010 32854 32864 Coal w bone stks
ac cv ev 000

008 32864 32872 Shale dk
ac cv ev 000

218 32872 33090 Shale dk

I
s nods

cm em 000
270 33090 33360 Limestone nodular

ak cm em 270

420 33360 33780 Shale qy I
s nods

ak cs es 000

130 33780 33910 Limestone nodular

ak cm am 030
190 33910 34100 Limestone mosaic

ak cs as 190

255 34100 34355 Shale I
s nods2y

ak cs as 100

120 34355 34475 Limestone nodular

ak cm am 020

535 34475 35010

I
s

I
s nods

ak cs as 120

110 35010 35120 Limestone shale nodular
A crrt am 0

145 35120 35265 Limestone nodular

ak cs as 11105

080 35265 35345 Cis stone n I
s nods

ak es ev 100

060 35345 35405 Cie stone dk gy I
s nods

ak cv ev 000

035 35405 35440 Shale blk
ak cv ev 000

050 35440 35490 Shale dk Is nods
ac em 000

160 35490 35650 one
cm emA 000

160 35650 35810 =tone massive
cvav 060

110 35810 35920 Sandstonr sh stks
cs as 160

090 35920 36010 Shale ss stks
as 110

085 36010 36095 Sandstone sh stks
Cs as 085

165 36095 36260 Shale gy Is nods
cs as 085

040 36260 36300 Shale red an
a cm em 000

145 36300 36445 Shale red
em 000

050 36445 36495 Shale red on
rm em 000

045 36495 36540 Limestone nodular
em•Cm 000

090 36540 36630 Shale dk

I
s nods

ak cs as 045

115 36630 36745 Limestone nodular

ak cr am

405 36745 37150 Shale dk qy I
s nods

cs asak 1 15110

110 37150 37260 Limestone nodular
ak crn am 0

260 37260 37520
ine n

I
s nods

ak cs as 11 110

210 37520 37730 W
Is nods

ak cv ev 000

230 37730 37960 Limestone shale nodular

ak crn am 000

190 37960 38150 CIa stone dk I
s nods

ak cs as 230

070 38150 38220 Limestone nodular
ak cv ev 000

235 38220 38455 Shale dk

I
s nods

ak cs as 070

335 38455 38790 Limestone nodular

ak cm em 000

180 38790 38970 Limestone shaley nodular
ak cs es 335

095 38970 39065 Limestone massive
ak cs es 180

175 390665 39240 Shale gy I
s nods

ak cs es 095

090 39240 39330 Limestone
shaley nodular

ak cm em 000

060 39330 39390 Limestone massive
ak cs as 090

150 39390 39540 CIa stone I
s nods

ak cs as 060

170 39540 39710 Limestone shale nodular

ak cv as 70

870 39710 40580 Cla stone n I
s nods

cs esA
1170

215 40580 40795 Limestone nodular
ak cv ev 25

045 40795 40840 Shale dk

I
s nods

ak cs as 2115

070 40840 40910 Limestone shale nodular
ak crrl em 000

150 409010 410 0
0 Clays onedk gy I

s nods
ak cs as 070

190 41060 41250 Limestone shale nodular

ak cv ev 000

195 41250 41445 Shale n is nods
ak cs as 000

105 41445 41550 L imestone massive
ak cm em 005

450 41550 42000 L imestone shale nodular
ak cs as 155

240 42000 42240 L imestone massive
ak cs as 240

1050 42240 43290 L imestone shale nodular
ak cs as 240

360 43290 43650 C Ia stone

I
s nods

ak cs as 10050

580 43650 44230 L imestone massive
ak cv ev 000

200 44230 44430 L imestone shlayers
ak CS as 5680

115 44430 44545 L imestone shale nodular
ak Cs as 200

090 44545 44635 IS hale 9y I
s nods

ak cs es 115

170 44635 44805 L imestone shale nodular

ak cr am 70

095 44805 44900 S hale I
s nods

cak cs es 1170

ak crrl em 000

CLC2002e4ds

Water

Page No 3 of 5

337 PM911272307

AEC 03319



CLC200204ds

Thickness of

Physical Hard Rock

Properties HR tL

ak cs as Y 110

ak cs as

ak cm em

ak cs as

a k cv ev

accm em

ac cv ev

act ev

ac cm em
ac cv ev

ak cv ev

cm em

ak cs as

cs as

ak cs as

comes

cnem
ac cm em

cvev

cs as

cm em
ac cv ev

ac cm em

ac cv ev

cmem
ac m em

acywev
ac cm em
ac cv ev

acs cvev
mem

ac cv ev

ac cm em
ak cm em
ak cs as

ak cs as

ak cs as

arcs as

ak cs es

ak cs es

ak cs as

ak cs as

ak cs es

ak cs es

ak cs as

ak cs es

ak cm em
ak cs es

ak cm em

rsas

CS as

cs es

cs es

cs as

CS as

ak cs as

ak cv ev

ac cv ev

ac cm em
ac cm em

ak cm em

c1e
csLes

cm em

akcs as

ak cm em
ak cs as

ak cm em
ak cs es

cv ev

cve
ak cm em
akcscsas

ak•cvev

ak cs as

all cv ev

ak cs as

cvev
cv ev

ak cv ev

ac cv ev

Y

y

y

Y

y

y

Y

Y

y

y

y

y

y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

270
000

070
000

000

000
000
000

000

000
000

000
310
000

1140

000

000

000

000
000
000
000

000

000
000

000

000
000
000
000

000

000

000
070
110

080

050

145

060

100

235

155

310

235

095

000

145

000

000

160

280
000

130

000

190

000
000

000
000

000

000

000

040

1 70

000
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ATTACHMENT 13

DIAMOND DRILL HOLECLC200204

Depth
Thickness From To

ft WaterM Strata
Bearin1 10

270
44900

45010

45010 Limestone nodular

45280 Limestone shales nodular
250
0 70

45280 45530 Shale gy Is nods

0 95

45530 45600 Limestone shales nodular

021

45600

45695

45695 Claystone dk gy I
s nods

45716 Shale blk coal stks Sewi

k
l N

018
0 20

45716
c ey o 9

45734 Coal w pyrite

004
45734

45754

45754 Coal wl bone stks

45758 Shale blk coal stks
006
2 31

45758 45764 Coal w bone stks

680
45764

45995

45995 Claystone dk oy Is nods
46675 Shale dk g

475
3 10

46675
y

47150 Shale gy ss stks Is nods

1 80

47150 47460 Sandstone g
y

sh stks

1140

47460

47640

47640 Shale dk gy ss sstks I
s nods

48780 Sandstone gy sh stks
095
0 09

48780 48875 Shale dk gy

056
48875

48884

48884 Shale blk coal stks

48940 Claystone dk gy
147

1

48940 49087 Shale gv ss stks
23

016
49087

49210

49210 Shale dk gy

49226 Coal w bona stks Flsh t

008 49226
po

49234 Shale blk coal stks
047
004

49234

49281

49281 Coal w bone stks

49285 Shale dk gy
003
0

49285 49288 Shale blk coal stks
05

010
49288

49293

49293 Coal w sh layers

49303 Shale blk coal stks
011

0

493 03 49314 Coal w bone stks
05

0 1

49314 49319 Coal w sh layers
9

046
49319

49338

49338 Shale dk gy
49384 Coal

038
0 7

49384 49422 Shale blk coal stks
8

070
49422

49500

49500 Shale dk gy I
s nods

49570 Limestone shales nodular
110

0 8

49570 49680 Limestone nodular
0

050
49680

49760

49760

49810

Limestone mosaic

Limestone nodulshale
145

0 6

49810 49955
y ar

Limestone mosaic
0

100

49955 50015

50015 50115

Limestone massive

Limestone nodular
235 50115 50350 Limestone shales nodular
155 50350 50505
310 50505 50815

Limestone nodular

Limestone mosaic
235 50815 51050 Limestone massive
095 51050 51145
120 51145 51265

Limestone shaley nodular

Shale on I
s nods

145 51265 51410
0 7

Limestone sh layers
0 51410 51480

100 51480 51580

Shale on Is nods

Shale gn ss stks
160 51580 51740 Sandstone gy xbed
280 51740 52020
085 52020 52105

Sandstone gy sh stks

Shale dk gy ss la ers
130 52105 52235
3

y

Sandstone gy sh stks
10 52235 52545

190 52545 52735

Shale A gy ss stks

Limestone nodular
225 5273552960075

Claystgner pm isnods52960 53035
052 53035 53087

Claystone b blk

Shale blk coal stks
033 53087 53120
0 3

Sh a
l

bik
5 53120 53155

174 53155 53329

Claystone gy
Shale

gy I
s nods

065 53329 53394
0

Shale gy ss slks
40 53394 53434

090 53434 53524

Sandstone gy abed

Shale dk gy
170 53524 53694
0 70

Limestone shaley nodular

53694 53764
400 53764 54164

Shale dk gy I
s nods

Limestone massive
040 54164 54204
0

Shale dk gy I
s nods

50 54204 54254
030 54254 54284

Limestone massive

Claystone gn
045 54284 54329
0 65

Claystone gy
54329 54394

550 54394 54944 L

Shale gy I
s nods

imestone massive
065 54944 55009 C
1 05

laystone gy I
s nods

55009 55114 L

190 55114 55304 C

imestone nodular

laystone gy I
s nods

100 55304 55404 L
1

imestone shaley nodular
10 55404 55514 C

065 55514 55579 C

laystone gn

laystone qy
045 55579 55624 C
0 5

la stone n I
s nods

5 55624 55679 Claystone bwnl blk layered



ATTACHMENT 13

DIAMOND DRILL HOLECLC200204

Thickness

ftl

Depth

From To Water Physical

Thickness of

Hard Rock

090 55679 55769 Cla stone bwn blk churned
oeann Properties HR ft

030 55769 55799 Cla stone bwn blk Islayered

ac cvev 000

008 55799 55807 Shale bik coal stks

ac cvev 000

031 55807 55838 Coal bone stks PITTSBURGH No 8 ROOF COAL
ac cm em 000

003 55838 55841 Bone coalstks
ac cv ev 000

040 55841 55881 Coal bone stks
ac cv ev 000

015 55881 55896 Shale blk coal stks

ac cv ev 000

009 55896 55905 Shale blk

ac crn em 000

075 55905 55980 Cle stone
ac cm em 000

004 55980 55984 Shale blk
cv ev 000

125 55984 56109 Coal PITTSBURGH No 8
ac cm em 000

073 56109 56182 Coal bone silks

ac cv ev 000

037 56182 56219 Coal
ac cv ev 000

120 56219 56339 Coal bone stks

ac cv ev 000

003 56339 56342 Shale dk
ac cv ev 000

116 56342 56458 Coal
cm em 000

034 56458 56492 Coal bone stks
ac cv ev 000

026 56492 56518 Shale dk

ac cv ev 000

400 56518 56918 Cla stone I
s nods

cm em 000

550 56918 57468 Shale I
s nods

ak cv ev 000

Total Depth 57d e5
ak cm em 000

15855

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery Mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 15855

Soft Rock 41640

57495

28
72

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total
Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 ft 26582 219 159
Coal 873 600 316
Bottom 10 f

t 7100 203 158

CLC200204ds

Potential CaCO3
Acidity tons Deficiency

l00otons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

685 1971
18800 1790

6340 76

15855

28
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ATTACHMENT 13

DIAMOND DRILL HOLECLC200211

Field Engineer Kim Cecil

Surface Elevation 1230
Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

Ift

To

fft1 Strata

670130

2426610

Kerogen Resources

Water

Bearin

Physical

Page No I of

Thickness of

Hard Rock

000 000 3200 Casing 000
290 3200 3490 Shale cm em 000
020 3490 3510 Shale red cm em 000
080 3510 3590 Shale dk cm em 000
250 3590 3840 Cla stone red yes cv ev 000
290 3840 4130 Shale cm em 000
115 4130 4245 Shale gy ss stks yes cm em 000
140 4245 4385 Sandstone gy sh stks yes cses 140
030 4385 4415 Shale cm em 000
135 4415 4550 Sandstone gy sh stks cs es 135
260 4550 4810 Shale gy ss stks cm em 000
025 4810 4835 Shale cm em 000
040 4835 4875 Shale gy ss stks cm em 000
045 4875 4920 Sandstone gy sh stks cses 045
065 4920 4985 Cla stone cv ev 000
045 4985 5030 Cla stone red cv ev 000
035 5030 5065 Cla tone cv ev 000
035 5065 5100 Cla stone red cv ev 000
240 5100 5340 Cla stone red cv ev 000
240 5340 5580 Claystone cv ev 000
435 5580 6015 Shale gy sandy massive cm em 000
255 6015 6270 Shale dk cm em 000
025 6270 6295 Shale blk

ac cm em 000
035 6295 6330 Cla tone red cv ev 000
240 6330 6570 Cla tone dk gy I

s nods ak cv ev 000
330 6570 6900 Cla tone red

I
s nods ak cv ev 000

745 6900 7645 Cla tone red cv ev 000
190 7645 7835 core loss 000
055 7835 7890 Cla tone cv ev 000
150 7890 8040 Cla stone red cv ev 000
150 8040 8190 Cla stone red cv ev 000
460 8190 8650 Shale ss layers cm em 000
140 8650 8790 Shale gy ss stks cm em 000
090 8790 8880 Cla stone gy I

s nods ak cv ev 000
310 8880 9190 Cla tone red

cv ev 000
050 9190 9240 Limestone shaley ak cs es 050
070 9240 9310 Cla stone gy Is nods ak cv ev 000
715 9310 10025 Cla stone red cv ev 000
475 10025 10500 Shale sandy massive I

s nods ak cm em 000
050 10500 10550 Shale dk cm em 000
010 10550 10560 Cla tone red

cv ev 000
205 10560 10765 Shale dk cm em 000
115 10765 10880 Cla stone red cv ev 000
310 10880 11190 Shale gy sandy massive Is nods ak cm em 000
100 11190 11290 Cla tone red cv ev 000
025 11290 11315 Cla stone dk

cv ev 000
115 11315 11430 Shale cm em 000
065 11430 11495 Shale sandy massive cm em 000
275 11495 11770 Sandstone gy sh stks cses 275
150 11770 11920 Cla stone red cv ev 000
065 11920 11985 Shale cm em 000
065 11985 12050 Shale red cm em 000
030 12050 12080 Shale cm em 000
270 12080 12350 Shale red cm em 000
100 12350 12450 Shale cm em 000
170 12450 12620 Shale red cm em 000

CLC20021 1x1s 153 PM11125103

AEC 03322



ATTACHMENT 13

DIAMOND DRILL HOLECLC200211

Depth

From

ft
To

ft1
Physical

Page No 2 of

Thickness of

Hard Rock

250 12620 12870 Shale dk gy I
s nods

e anng r u ernes

ak cm em

nn n
0 00255 12870 13125 Shale dk

025 13125 13150 Limestone shaley

cm em 000

320 13150 13470 Shale dk
ak Cs es 025

1140 13470 14610 Shale dk gy I
s nods

cm em

ak cm em
000

0 00310 14610 14920 Claystone red I
s nods

ak cv ev 0 00055 14920 14975 Claystone ay I
s nods

ak cv ev 0 00475 14975 15450 Cla stone red
500 15450 15950 Cla stone gy is nods

cv ev 000

250 15950 16200 Shale gy sandy massive I
s nods

ak cv ev

ak cm em
000

0 00730 16200 16930 Shale dk gy Is nods
ak cm em 0 00330 16930 17260 Sandstone gy massive I

s nods

590 17260 17850 Sandstone gy sh stks
cses 330

415 17850 18265 Sandstone gy crossbedded
cses 590

170 18265 18435 Shale gy ss stks
cses 415

115 18435 18550 Shale
cm em 000

130 18550 18680 Shale dk
cm em 000

070 18680 18750 Shale gy Is layers

cm em 000

070 18750 18820 Shale

I
s nods

ak cm em 000

270 18820 19090 Shale
ak cm em 000

520 19090 19610 Shale gy Is nods
cm em

ak cm em
000
0 00055 19610 19665 Shale red gy Is nods

ak cm em 0 00505 19665 20170 Shale gy I
s nods ak cm em 0 00060 20170 20230 Shale

710 20230 20940 Shale gy ss stks is nods
cm em

ak cm em
000

0 00045 20940 20985 Shale dk

135 20985 21120 Shale gy ss stks
cm em 000

260 21120 21380 Shale
cm em 000

270 21380 21650 Shale dk

Is nods
cm em

ak cm em
000

145 21650 21795 Cla stone gy I
s nods

ak cv ev

000

0 00215 21795 22010 Shale dk

140 22010 22150 Cla stone dk gy Is nods
cm em

ak cv ev

000

0 0740 22150 22890 Shale gy Is nods
ak cm em

0

0 00260 22890 23150 Shale
140 23150 23290 Shale gy ss stks

cm em 000

210 23290 23500 Shale
cm em 000

100 23500 23600 Shale dk
cm em 000

590 23600 24190 Cla stone dk
cm em 000

090 24190 24280 Shale blk

cv ev 000

027 24280 24307 Coail w sh la ers WASHINGTON No 12

ac cm em 000

041 24307 24348 one w coal stks
ac cv ev 000

028 24348 24376 Coal w sh layers
ac cv ev 000

032 24376 24408 Coal w bone stks
ac cv ev 000

019 24408 24427 Shale blk
ac cv ev 000

032 24427 24459 Coal wish layers
ac cm em 000

031 24459 24490 Shale blk
ac cv ev 000

007 24490 24497 Shale blk coal stks

ac cm em000
005 24497 24502 Shale blk

Sc cm em 000

044 24502 24546 Coal wish layers
ac cm em 000

053 24546 24599 Coal w bone stks
ac cv ev 000

002 24599 24601 Shale blk
Sc cv ev 000

032 24601 24633 Coal
ac cm em 000

097 24633 24730 Cla stone dk
ac cv ev 000

490 24730 25220 C

la stone
cv ev 000

020 25220 25240 Limestone
cv ev 000

540 25240 25780 Shale
ak Cs es 020

430 25780 26210 Shale qv I
s nods

cm em 000

240 26210 26450 Shale gy sandy massive I
s nods

ak cm em
ak cm em

000

130 26450 26580 Shale ss stks I
s nods

ak cm em
000

0 00030 26580 26610 Sandstone gy sh stks

115 26610 26725 Shale

I
s nodsss stksgy

cm em 030

435 26725 27160 Sandstone cly sh stks
ak cm em 000

3000 27160 30160 Sandstone gy crossbedded
cses 435

135 30160 30295 Sandstone massive
cses 3000

200 30295 30495 Sandstone gy sh stks
cses 135

095 30495 30590 Shale
cs es 200

052 30590 30642 Claystone py Is nods
cm em

ak cv ev

000
0 00124 30642 30766 S hale blk

Sc cm em 000

Thickness

ft

CLC200211xIs

Water

B

153 PM1112803

AEC 03323



ATTACHMENT 13

DIAMOND DRILL HOLECLC200211

Depth

From

ft
To

fftl

Physical

Page No 3 of

H R

Thickness of

Hard Rock

060 30766 30826 Shale blk coal stks

9 I t ••• rz

023 30826 30849 Shale blk

ac cm ern 000

006 30849 30855 Coal w pyrite WAYNESBURG A ac cm em

ac cm em
000

0 00037 30855 30892 Coal w bone stks
ac cv ev 0 00012 30892 30904 Cla stone

054 30904 30958 Coal w bone stks
cv ev 000

045 30958 31003 Coal w sh la ers
ac cv ev 000

003 31003 31006 Shale dk
Sc cv ev 000

022 31006 31028 Shale bik coal stks
cm em 000

042 31028 31070 Limestone shale v nodular
ac cm em
ak cs es

000

0 42060 31070 31130 Shale dk

010 31130 31140 Shale bik coal stks
cm em 000

050 31140 31190 Shale dk
ac cm em 000

170 31190 31360 Limestone shale y nodular
cm em

ak cs es

000

1 70
125 31360 31485 Cla stone dk

030 31485 31515 Shale dk I
s layers

cv ev

ak cm em
000

0 00070 31515 31585 Shale dk gy I
s nods

ak cm em 0 00045 31585 31630 Limestone shale v nodular
ak cs as 0 45700 31630 32330 Shale Is nods

ek cm em 0 00060 32330 32390 Sandstone gy massive
cses 0 60410 32390 32800 Sandstone gy sh stks

065 32800 32865 Shale ss stks
cses 410

270 32865 33135 Shale
cm em 000

245 33135 33380 Shale gy I
s nods

cm em

ak cm em
000

0 00190 33380 33570 Limestone nodular
ak cs es 1 90580 33570 34150 Shale g Is nods

ak cm em 0 00
150 34150 34300 Shale dk

I
s nods

ak cm em 0 00
155 34300 34455 Shale dk

220 34455 34675 Limestone shale y nodular
cm em

ak cs es

000

2 20375 34675 35050 Shale dk gy Is nods
ak cm em 0 00040 35050 35090 Shale blk

055 35090 35145 Cla stone bwn blk churned

ac cm em 000

045 35145 35190 Cla stone blk
cv ev 000

075 35190 35265 Cla stone bwnl blk layered

cv ev 000

050 35265 35315 C

la

stone bwn blk churned
cv ev 000

037 35315 35352 Shale blk
cv ev 000

038 35352 35390 Coal w rite WAYNESBURG No 11

ac cm em 000

195 35390 35585 Shale dk
cm em 000

280 35585 35865 Limestone shale y sh layers

cm em
ak cs es

000

2 80090 35865 35955 Shale dk

130 35955 36085 Shale gy sandy massive

cm em 000

035 36085 36120 Sandstone massive
cm em 000

165 36120 36285 Shale gy sandy massive

cses 035

185 36285 36470 Shalegy ss stks
cm em 000

405 36470 36875 Sandstone gy sh stks
cm em 000

507 36875 37382 Shale dk gy I
s nods

Cs es

ak cm em
405

0 00028 37382 37410 Coal w sh layers LITTLE WAYNESBURG
135 37410 37545 Shale dk py Is nods

ac cv ev

ak cm em
000

0 00105 37545 37650 Limestone shale y nodular
ak cs es 1 05715 37650 38365 Shale gy I

s nods
ak cm em 0 00

110 38365 38475 Limestone nodular
ak cs es 1 10135 38475 38610 Shale dk gy I

s nods
ak cm em 0 00050 38610 38660 Limestone nodular
ak cs es 0 50090 38660 38750 Limestone shale y nodular ak cs es 0 90095 38750 38845 Limestone shaley mosaic
ak Cs es 0 95085 38845 38930 Shale dk gy I

s nods ak cm em 0 00105 38930 39035 Limestone shale y nodular ak cs es 1 05085 39035 39120 Shale gy I
s nods

ak cm em 0 00030 39120 39150 L imestone shale nodular
ak cs es 0 30

170 39150 39320 L imestone nodular
ak Cs es 1 70

130 39320 39450 Claystone dk gy I
s nods

ak cv ev 0 00130 39450 39580 Claystone n Is

nods
ak cv ev 0 00

120 39580 39700 Limestone shale y nodular
ak cs es 1 20430 39700 40130 Shale dk gy I

s nods ak cm em 0 00040 40130 40170 Limestone shale y nodular
ak cs es 400140 40170 40310 C

la stone Is

nods
ak cv ev 0 00160 40310 40470 Cla stone red

090 40470 40560 Shale dk gy layered

cv ev 000
cm em 000

Thickness

ft

CLC20021 1xIs

Water

Bearin

153 PM1 V2803

AEC 03324



4

ATTACHMENT 13

Water Physical

Page No 4 of

Thickness of

Hard Rock

195 40560 40755 Shale n Is nods

•• p c uca

ak cm em
M 1R

0 00
155 40755 40910 Shale n ss stks cm em 0 00
390 40910 41300 Cla stone on I

s nods
ak cv ev 0 00

120 41300 41420 Cla stone red

040 41420 41460 Shale dk gy ss stks
cv ev 000

065 41460 41525 Cla stone red
cm em 000

060 41525 41585 Limestone shale y nodular
cv ev

ak cs as

000

0 60
110 41585 41695 Shale dk

065 41695 41760 Limestone shale y nodular
cm em

ak cs as

000

0 65
150 41760 41910 Shale dk gy Is nods

ak cm em 0 00
200 41910 42110 Limestone nodular

ak Cs as 2 00
130 42110 42240 Shale dk gy Is nods

ak cm em 0 00065 42240 42305 Cla tone red gy Is nods
ak cv ev 0 00

075 42305 42380 Limestone shale y nodular
ak cs as 0 75

030 42380 42410 Limestone nodular
ak cs as 0 30

510 42410 42920 Shale dk gy Is nods
ak cm em 0 00060 42920 42980 Limestone shale nodular
ak cs as 0 60

170 42980 43150 Limestone nodular
ak Cs as 1 70

195 43150 43345 Shale dk gy Is nods
ak cm em 0 00090 43345 43435 Limestone nodular
ak cs es 0 90235 43435 43670 Limestone shale y sh lavers
ak Cs as 2 35050 43670 43720 Limestone nodular
ak Cs as 0 50

255 43720 43975 Limestone shale y nodular
ak cs as 2 55

145 43975 44120 Cla stone dk gy Is

nods
ak cv ev 000405 44120 44525 Shale dk I

s nods
ak cm em 0 00

110 44525 44635 Shale red

is nods
ak cm em 0 00

075 44635 44710 Shale dk

I
s nods

ak cm em 0 00
160 44710 44870 Shale dk gy ss stks Is nods ak cm em 0 00
180 44870 45050 Shale dk gy Is nods

ak cm em 0 00040 45050 45090 Shale red gy is nods
ak cm em 0 00070 45090 45160 Shale dk gy I

s nods
ak cm em 0 00

155 45160 45315 Limestone nodular
ak cs as 1 55320 45315 45635 Shale dk gy I

s nods
ak cm em 0 00

115 45635 45750 Limestone nodular
ak cs as 1 15

150 45750 45900 Limestone shale y massive ak cs as 1 50
185 45900 46085 Shale dk gy Is nods

ak cm em 0 00030 46085 46115 Limestone nodular
ak cs as 0 30080 46115 46195 Cla stone dk gy I

s nods ak cv ev 0 00210 46195 46405 Cla tone I
s nods

ak cv ev 0 00045 46405 46450 Cla tone red gy I
s nods

ak cv ev 0 00070 46450 46520 Cla tone gy I
s nods

ak cv ev 0 00065 46520 46585 Cla stone red gy I
s nods ak cv ev 0 00

175 46585 46760 Limestone shale y nodular
ak cs as 1 75240 46760 47000 Cla stone dk gy I

s nods ak cv ev 0 00295 47000 47295 Limestone sh layers
ak cs as 2 95220 47295 47515 Limestone shale sh layers ak cs as 2 20225 47515 47740 Limestone shale y nodular
ak cs as 2 25

135 47740 47875 Shale dk I
s nods ak cm em 0 00

115 47875 47990 Limestone shale v nodular ak Cs as 1 15
145 47990 48135 Shale dk

I
s nods

ak cm em 0 00
155 48135 48290 Limestone shale y nodular ak Cs as 1 55230 48290 48520 Shale n I

s nods
ak cm em 0 00600 48520 49120 Limestone massive
2k Cs as 6 00

190 49120 49310 Limestone sh layers ak cs as 1 90405 49310 49715 Limestone shaley sh

la ers ak cs as 4 05445 49715 50160 Limestone shaley nodular ak cs as991 4 45200 50160 50360 Shale dk

I
s nods

ak cm em 0 00280 50360 50640 Limestone nodular ak cs es 2 80390 50640 51030 Limestone shale y nodular
ak cs as 3 90155 51030 51185 Shale gy I

s nods
ak cm em 0 00275 51185 51460 Cla stone dk gy Is nods

cvak ev 0 00132 51460 51592 Cla stone dk

019 51592 51611 blkShale
cv ev 000

057 51611 51668 Coal w bone stks SEWICKLEY No 9

ac cm em 000

016 51668 51684 Coal wish layers
ac cv ev 000

015 51684 51699 Coal w bone stks
ac cv evc 000

316 51699 A 52015 Claystone dk
ac v ev 000

7600 52015 52775 Shale gy ss slits I
s nods

cv ev

ak cm em
000

000

Thickness

ft

Depth

From

ft
To

ftI

DIAMOND DRILL HOLECLC200211

S

CLC200211xls

153 PM112803

AEC 03325
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ATTACHMENT 13

DIAMOND DRILL HOLECLC200211

Depth

From

ft

To

ft Strata

Water

Bearinl

Page No 5 of

Thickness of

Physical Hard Rock

Properties HIR ft
060 52775 52835 Sandstone gy sh stks cses 060
570 52835 53405 Shale gy ss stks I

s nods ak cm em 000
235 53405 53640 Shale dk gy ss stks cm em 000
975 53640 54615 Shale dk gy ss stks Is nods ak cm em 000
105 54615 54720 Sandstone gy sh stks

cses 105
332 54720 55052 Shale dk gy is nods ak cm em 000
021 55052 55073 Coal w bone stks FISHPOT ac cv ev 000
006 55073 55079 Shate dk cm em 000
045 55079 55124 Coal w bone stks ac cv ev 000
003 55124 55127 Shale dk cm em 000
015 55127 55142 Coal w bone stks ac cv ev 000
004 55142 55146 Shalo dk cm em 000
020 55146 55166 Coal w bone stks

ac cv ev 000
009 55166 55175 Shale blk coal stks ac cm em 000
025 55175 55200 Shale dk cm em 000
028 55200 55228 Coal w sh layers

ac cv ev 000
012 55228 55240 Shale dk gy coal stks ac cm em 000
019 55240 55259 Coal w sh layers ac cv ev 000
007 55259 55266 Shale blk coal stks ac cm em 000
054 55266 55320 Shale dk cm em 000
050 55320 55370 Shale dk gy Is

nods ak cm em 000
285 55370 55655 Limestone nodular ak cs es 285
040 55655 55695 Shale dk gy Is nods ak cm em 000
055 55695 55750 Limestone shale nodular ak cs es 055
460 55750 56210 Limestone nodular ak cs as 460
250 56210 56460 Limestone shaley sh layers ak cs es 250
240 56460 56700 Limestone mosaic ak cs as 240
110 56700 56810 Limestone nodular ak cs as 110
170 56810 56980 Limestone shale y sh layers ak cs es 170
035 56980 57015 Shale n Is nods ak cm em 000
185 57015 57200 Limestone nodular

ak Cs es 185
100 57200 57300 Cla stone gn Is nods ak cv ev 000
120 57300 57420 Sandstone gy sh stks cses 120
750 57420 58170 Shale dk gy ss stks I

s nods ak cm em 000
315 58170 58485 Shale dk Is layers ak cm em 000
185 58485 58670 Limestone shale y nodular ak cs as 185
090 58670 58760 Shale blk ac cm em 000
070 58760 58830 Shale dk gy Is nods ak cm em 000
178 58830 59008 Cla stone n Is nods ak cv ev 000
098 59008 59106 Coal w bone stks REDSTONE ac cv ev 000
024 59106 59130 Shale blk

ac cm em 000
190 59130 59320 Shale dk gy Is nods ak cm em 000
140 59320 59460 Limestone shale y nodular ak Cs es 140
170 59460 59630 Shale qy I

s nods ak cm em 000
280 59630 59910 Limestone nodular

ak as as 280
240 59910 60150 Limestone shale y nodular ak Cs as 240
260 60150 60410 Limestone massive

ak cs as 260
085 60410 60495 Limestone nodular ak cs as 085
105 60495 60600 Limestone shale y nodular ak cs as 105
505 60600 61105 Cla tone Is

nods
ak cv ev 000

085 61105 61190 Cla stone bwn blk layered cv ev 000
055 61190 61245 Cla stone bwn blk churned

cv ev 000
025 61245 61270 Shale blk

ac cm em 000
010 61270 61280 Shale dk cm em 000
015
005

61280

61295

61295

61300

Shale blk coal stks

Coal w sh layers PITTSBURGH No 8 ROOF COAL
ac cm em

ac cv ev

000

000
004 61300 61304 Shale blk coal stks

ac cm em 000
011 61304 61315 Shale bik ac cm em 000
045 61315 61360 Cla stone dk

cv ev 000
010 61360 61370 Shale blk ac cm em 000
014 61370 61384 Shale dk cm em 000
024 61384 61408 Coal w bone stks PITTSBURGH No 8 ac cv ev 000
024 61408 61432 Shale blk coal stks ac cm em 000
041 61432 61473 Coal w sh layers ac Cv ev 000
074 61473 61547 Coal

ac cv ev 000
004 61547 61551 Shale dk cm em 000
247 61551 61798 Coal

ac cv ev 000
002 61798 61800 Shale dk cm em 000

Thickness

ft

CLC20021 7x13 163 PM112803

AEC 03326



4

ATTACHMENT 13

Physical

Page No 6 of

Thickness of

Hard Rock

083 61800 61883 Coal

v m ove rim ri

036 61883 61919 Coal w bone stks

ac cv ev 000

005 61919 61924 rite

ac cv ev 000

091 61924 62015 Shale dk
Sc cs as 000

135 62015 62150 Shale dk gy I
s nods

cm em

ak cm em
000

0 00215

3 2

62150 62365 Claystone gy I
s nods ak cv ev 000

5 62365 62690 Shale gy ss stks I
s nods

ak cm em 0 00065 62690 62755 Sandstone gy sh stks
cses 0 65065 62755 62820 Shale dk gy ss stks I

s nods
ak cm em 0 00060 62820 62880 Cla stone

is nods
ak cv ev 0 00

055 62880r 62935•1 Cla stone bwn blk churned
cv ev 000

Thickness

ft

Depth

From

ft

17232

4

Acid Producing ac

Alkaline Producing ak

Compactible c vvery m moderate sslight

Erodible e vvery mmoderate sslight

To

ftl

DIAMOND DRILL HOLECLC200211

Water

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 17232 27
Soft Rock 45703 73

62935

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coaibed

Stratum

Neutralization

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

Potential

Acidity tons

1000 tons as

CaCO3

Total Sul

Roof 10

f
t 20600 127 111 397

Coal 722 5 17 2 38 16200
Bottom 10 f

t 3870 290 246 9060

CLC20021 1xis

17232

27

153 PM112e03

AEC 03327

CaC03

Deficiency

tonsil 000

tons as CaCO3

T t Sul

1660

1540519



4

ATTACHMENT 13

DIAMOND DRILL HOLE CLC200236

Field Engineer Kim Cecil

Surface Elevation 1175
Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

669020

2412900

Kerogen Resources

Water Physical

Page No 1 of 4

Thickness of

Hard Rock

1800 000 18 00 Casing

185 1800 1985 Sandstone gy sh stks Yes es es

000
1 85

085 1985 2070 Sandstone gy massive
Cs es 085

265 2070 2335 Sandstone gy sh stks Yes cs es 265
315 2335 2650 Shale gy sandy I

s nods ak cm em 000
190 2650 2840 Shale gy I

s nods ak cm em 000
325 2840 3165 Cla stone

cv ev 000
070 3165 3235 Cla tone red

cv ev 000
120 3235 3355 Cla tone red

cv ev 000
345 3355 3700 Cla stone red

045 3700 3745 Cla tone
cv ev 000

570 3745 4315 Shalegy sandy I
s nods

cv ev

ak cm em
000

0 00
145 4315 4460 Shale gy I

s nods
ak cm em 0 00225 4460 4685 Cla stone red

cv ev 0 00
190 4685 4875 Shale ss stks cm em 0 00
225 4875 5100 Cla tone red

cv ev 0 00
030 5100 5130 Cla tone

335 5130 5465 Shalegy sandy

cv ev 000

275 5465 5740 C

la stone I
s nods

cm em

ak cv ev

000

0 00
340 5740 6080 Shale nom

052 6080 6132 Shale dk
cm em 000

029 6132 6161 Coal pyrite
cm em 000

004 6161 61 65 Shale blk coal stks

ac cv ev 000

ac cm em 000
045 6165 6210 Cla stone

295 6210 6505 Cla tone Is nods
cv ev

ak cv ev

000
0 00

045 6505 6550 Shale Is nods ak cm em 000420 6550 6970 Shale sand

Is

nods
ak cm em 0 00035 6970 7005 Shale ss stks cm em 0 00

910 7005 7915 Shale gy ss stks Is nods ak cm em 0 00
105 7915 8020 Sandstone sh stks

430 8020 8450 Cla stone dk
cs es 105

105 8450 8555 Cla stone dk

Is nods

cv ev

ak cv ev

000

0 00
124 8555 8679 Cla stone dk
073 8679 8752 Shale blk coal stks

cv ev 000
ac cm em 0 00014 8752 8766 Coal sh stks WASHINGTON No 12

123 8766 6889 Coal bone stks
ac cv ev 000

511 8889 9400 Cla stone

ac cv ev 000

220
4 45

9400 9620 Shale gy is nods

cy ev

ak cm em
000
000

9620 10065 Shalegy ss stks Is nods ak cm em 0 00
3590

6 35

10065 13655 Sandstone gy sh stks
cs as 3590

13655 14290 Sandstone gy crossbeds cs as 6 35
160

1 40

14290 14450 Sandstone ply sh stks
cs es 160

14450 14590 Sandstone crossbeds cs es 1 40
1205 14590 15795 Sandstone gy sh stks cs es 12 05045 15795 15840 Sandstone gy massive

cs as 0 45
1115 15840 16955 Sandstone gy sh stks cs as 11 15
137 16955 17002 Sandstone gy coal spars Cs es 1 37059 17092 17151 Coal bone stks LITTLE WASHINGTON ac cv ev 0 00
008 17151 17159 Shale blk coal stks

044 17159 17203 Cla stone dk
ac cm em 000

017 17203 17220 Shale blk

cv ev 000

130 17220 17350 Shale dk gy Is nods
ac cm em

ak cm em
000

0 00
100 17350 17450 Limestone shaley nodular

ak cs es 1 00525 17450 17975 Shale dk

Is

nods
ak cm em 0 00625 17975 18600 Shale Is

nods
ak cm em 0 00430 18600 19030 S hale gy ss stks Is nods
ak cm em 0 00085 19030 19115 S hale cm em 000

CLC200238xls

Depth

From

ft
To

ftl Sir

228 PM111403

AEC 03328



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200236

Depth

From

ft

To

ft Strata

Water

Bearing

Page No 2 of 4

Thickness of

Physical Hard Rock

Properties HR ft
120 19115 19235 Shale red cm em 000
125 19235 19360 Shale dk cm em 000
170 19360 19530 Shale red cm em 000
380 19530 19910 Shale dk cm em 000
110 19910 20020 Limestone massive ak cs as 110
020 20020 20040 Shale dk Is nods ak cm em 000
090 20040 20130 Limestone shaley nodular ak cs as 090
060 20130 20190 Shale dk cm em 000
651 20190 20841 Shale gy ss stks cm em 000
045 20841 20886 Shale blk ac cm em 000
094 20886 20980 Limestone shale y nodular ak cs as 094
215 20980 21195 Shale dk

I
s nods ak cm em 000

050 21195 21245 Shale bik ac cm em 000
125 21245 21370 Cla stone dk gy Is nods ak cv ev 000
140 21370 21510 Cla tone bik tan layered ac cv ev 000
014 21510 21524 Shale blk coal stks ac cm em 000
286 21524 21810 Shale dk cm em 000
515 21810 22325 Shale dk gy Is

nods ak cm em 000
125 22325 22450 Shalegy sandy I

s nods ak cm em 000
410 22450 22860 Sandstone gy sh stks cs as 410
420 22860 23280 Sandstone gy crossbeds cs as 420
350 23280 23630 Shale gy ss stks cm em 000
124 23630 23754 Shale dk cm em 000
042 23754 23796 Coal bone stks WAYNESBURG No11 ac cv ev 000
020 23796 23816 Coal sh stks 000
014 23816 23830 Shale dk 000
520 23830 24350 Shale dk gy I

s nods 000
040 24350 24390 Limestone shaley nodular 040
100 24390 24490 Shale dk gy Is nods 000
235 24490 24725 Limestone nodular as 235
040 24725 24765 Shale dk gy I

s nods ke 000
105 24765 24870 Limestone shaley nodular 105
055 24870 24925 Limestone massive I 055
085 24925 25010 Limestone mosaic 085
210 25010 25220 Shale k I

s nods 000
150 25220 25370 Limestone shale layered 150
085 25370 25455 Shale dk

Is

nods 000
055 25455 25510 Limestone shaley nodular 055
135 25510 25645 Claystone I

s nods 000
115 25645 25760 Shale dk gy I

s nods 000
080 25760 25840 Shale dk cm em 000
070 25840 25910 Limestone shale y nodular ak cs as 070
135 25910 26045 Cla stone dk I

s nods ak cv ev 000
050 26045 26095 Shale dk

Is

nods ak cm em 000
065 26095 26160 Limestone shaley nodular 065
190 26160 26350Shale dk Is nods00010026350 26450 Limestone ma ssive 100
105 26450 26555 Shale gy I f 000
070 26555 26625 Cla stone red 000
085 26625 26710 Shale dk 000
080 26710 26790 Cla stone dk 000
105 26790 26895 Cla tone red

cv ev 000
390 26895 27285 Shale gy sandy cm em 000
210 27285 27495 Cla stone red cv ev 000
285 27495 27780 Shale dk gy Is

nods ak cm em 000
065 27780 27845 Shale red cm em 000
340 27845 28185 Shalegy Is

nods
ak cm em 000

380 28185 28565 Shale gy ss stks Is nods ak cm em 000
235 28565 28800 Sandstone gy sh stks Cs as 235
360 28800 29160 Shale gy ss stks Is

nods ak cm em 000
105 29160 29265 Limestone shaley massive ak cs as 105
115 29265 29380 Shale dk gy Is nods ak cm em 000
730 29380 30110 Limestone shale y layered ak cs as 730
105 30110 30215 Limestone massive ak cs as 105
120 30215 30335 Shale dk gy Is nods ak cm em 000
065 30335 30400 Shale red gy Is

nods ak cm em 000
190 30400 30590 Shale gy Is nods ak cm em 000
160 30590 30750 Shale red gy Is nods ak cm em 000

Thickness

ft

CLC200236xls
228 PM11403

AEC 03329



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200236

Depth

From

ft

To

fft1 Strata

Water Physical

Page No 3

o
f 4

Thickness of

Hard Rock

505 30750 31255 Shale gy ss stks I
s nods ak cm em 000

040 31255 31295 Shale I
s nods ak cm em 000

030 31295 31325 Limestone nodular ak cs as 030
275 31325 31600 Shale dk gy Is nods ak cm em 000
150 31600 31750 Shale gm I

s nods ak cm em 000
275 31750 32025 Limestone shaley nodular ak cs es 275
210 32025 32235 Shale gy Is nods

ak cm em 000
300 32235 32535 Shale m Is nods

ak cm em 000
045 32535 32580 Shale red I

s nods ak cm em 000
460 32580 33040 Shale dk gy is nods ak cm em 000
185 33040 33225 Limestone shale y nodular ak Cs es 185
870 33225 34095 Shale dk gy is nods ak cm em 000
060 34095 34155 Limestone nodular ak cs es 060
325 34155 34480 Shale gy Is nods

ak cm em 000
530 34480 35010 Limestone nodular ak cs es 530
165 35010 35175 Limestone layered ak cs es 165
305 35175 35480 Shale gy Is nods ak cm em 000
110 35480 35590 Shale m is

nods
ak cm em 000

210 35590 35800 Limestone shaley nodular ak cs as 210
150 35800 35950 Shale dk gy is nods ak cm em 000
055 35950 36005 Limestone shaley nodular ak cs es 055
950 36005 36955 Shale dk gy I

s nods ak cm em 000
195 36955 37150 Shale breccia cm em 000
180 37150 37330 Shale dk cm em 000
400 37330 37730 Shale gy sandy I

s nods ak cm em 000
145 37730 37875 Sandstone gy sh stks cs es 145
660

190

37875

38535

38535

38725

Shale gy sandy is

nods

Shale gy ss stks I
s nods

ak cm em

ak cm em
000

000
465 38725 39190 Shale dk gy ss stks cm em 000
300

120

39190

39490

39490

39610

Sandstone gy sh stks

Shale gy ss stks I
s nods

cs as

ak cm em
300

000
728 39610 40338 Shale dk gy ss stks cm em 000
052 40338 40390 CIa stone dk

cv ev 000
010 40390 40400 Shale blk

ac cm em 000
006 40400 40406 Shale blk coal stks ac cm em 000
007 40406 40413 Shale blk

Sc cm em 000
067 40413 40480 Coal bone stks SEWICKLEY No 9 ac cv ev 000
004 40480 40484 rite

ac cs es 000
017 40484 40501 Shale blk coal stks ac cm em 000
008 40501 40509 CIa stone dk

cv ev 000
098 40509 40607 Coal bone stks ac cv ev 000
037 40607 40644 CIa stone dk

cv ev 000
052 40644 40696 Coal sh stks

ac cv ev 000
006 40696 40702 Shale blk

ac cm em 000
038 40702 40740 Shale dk cm em 000
060
320

355

40740

40800

41120

40800

41120

41475

Shale dk gy is nods

Limestone shaley nodular

Limestone shale y layered

ak cm em

ak cs es

ak cs es

000

320

355
255 41475 41730 Limestone massive

ak cs es 255
040 41730 41770 Shale dk

Is nods
ak cm em 000

230

280

41770

42000

42000

42280
Limestone shaley layered

Limestone shaley mosaic

ak cs es

ak cs es

230

280
050 42280 42330 CIa stone gm is nods ak cv ev 000
145 42330 42475 Shale gy ss stks Is nods ak cm em 000
170 42475 42645 Shale dk gy I

s nods ak cm em 000
255 42645 42900 CIa stone m Is

nods
ak cv ev 000

580 42900 43480 CIa stone dk gy Is nods ak cv ev 000
140 43480 43620 CIa tone cv ev 000
380 43620 44000 Shale sand Is nods ak cm em 000
800 44000 44800 Shale gy ss stks Is nods ak cm em 000
310 44800 45110 Sandstone gy calcite cemented ak cs es 310
265 45110 45375 Sandstonegy sh stks cs es 265
100 45375 45475 Sandstone gy massive

Cs es 100
085 45475 45560 Shale gy ss stks cm em 000
260 45560 45820 Sandstone crossbeds Cs es 260
295 45820 46115 Sandstone gy massive Cs es 295
810 46115 46925 S andstone gy crossbeds

cs es 810
185 46925 47110 Sandstone gy massive ca es 185

Thickness

ft

CLC200236xls
228 PM11403

AEC 03330



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200236

Thickness

ft

Depth

From

ft
To

ft
Water

Page No 4 of 4

Thickness of

Physical Hard Rock

490 47110 47600 Sandstone gy sh stks

ca m rro •rileS HR ft
378 47600 47978 Sandstone massive

cs es 490

085 47978 48063 Sandstone ay crossbeds
cs es 378

095 48063 48158 Shale dk
cs es 085

025 48158 48183 Sandstone gy massive

cm em 000

040 48183 48223 Sandstone coal spars

cs as 025

590 48223 48813 Sandstone massive
cs es 040

360 48813 49173 Sandstone gy crossbeds
cs es 590

328 49173 49501 Sandstone gy massive
CS es 360

025 49501 49526 Sandstone gy sh stks
cs es 328

125 49526 49651 Sandstonegy massive
cs es 025

021 49651 49672 Sandstone gy rite

cs as 125

066 49672 49738 Shale bik

cs es 021

043 49738 49781 Coal pyrite PITTSBURGH No 8

ac cm em 000

052 49781 49833 Coal
ac cv ey 000

005 49833 49838 Cla stone bik
ac cv ev 000

027 49838 49865 Coal sh stks
ac cv ev 000

152 49865 50017 Coal
ac cv ev 000

002 50017 50019 Cla stone dk
ac cv ev 000

008 50019 50027 Fusain
cv ev 000

088 50027 50115 Coal
ac cv ev 000

024 501 15 501 39 Coal h tk
ac cv ev 000

050 50139 50189

s s s

Shale dk
ac ev 000

225 50189 50414 Shale dk gy Is nods
cm em 000

100 50414 50514 Limestone shale nodular
ak cm em 000

210 50514 50724 Shale ss stks

I
s nods

ak S es 1100

175 50724 50899 Shale ss stks
ak kxn em 000

055 50899 50954 Cla tone
cm em 000

045 50954 50999 Cla tone dk
cv ev 000

045 50999 51044 Cla stone
cv ev 000

095 51044 51139 Cla stone

I
s nods

cv ev 000

083 51139 51222 Claystone gy sandy I
s nods

ak cv ev 000

Total Depth 51222
ak cv ev 000

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Percent

Hard Rock 19213 38
Soft Rock 32009 62

51222

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3
Acidity tons Deficiency

Neutralization
1000 tons as tons1000

Potential tons1000 Total
Pyritic CaCO3 tons as CaCO3Stratum tons as CaCO3 Sulphur

S§MOULYR Total Sul dotal Sul

Roof 1O ft 474 051 042 159 112Coal 1210 508 251 1590 1470Bottom 1O ft 3880 331 286 1030 646

CLC200238xls

19213

38

228 PM11l403

AEC 03331



ATTACHMENT 13

Page No 1 of 5

DIAMOND DRILL HOLE CLC200237

Field Engineer Kim Cecil

Surface Elevation 1250
Drill Hole Coordinates State Plane 1927 NA Datum

4

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ft

665090

2418540

L J Hughes Sons

Water Physical

Thickness of

Hard Rock

2500 000 2500 Casing f1v CI ue ri m R
300 2500 2800 Shale ss stks Y

000

250 2800 3050 Shale gy Y
cm em 000

340 3050 3390 CIa stone dk

I
s nods

cm em
ak cv ev

000

0 00
350 3390 3740 Shale red

130 3740 3870 Cla stone red rn

I
s nods

cm em

ak cv ev

000

0 00300 3870 4170 Shale gy sandy Is nods ak cm em 0 00
130 4170 4300 Core Loss

170 4300 4470 Shale red m
000

330 4470 4800 Cla stone red

cm em 000

100 4800 4900 CIa stone red m
cv ev 000

500 4900 5400 CIa stone red
cv ev 000

700 5400 6100 Core Loss
cv ev 000

270 6100 6370 Shale gy sandy I
s nods ak cm em

000

0 00
770 6370 7140 Shale red m
130 7140 7270 Shale dk gy ss stks

cm em 000

390 7270 7660 Sandstone gy sh stks

cm em 000

280 7660 7940 Shale dk gy ss stks
cs as 390

250 7940 8190 CIa stone red m
cm em 000

380 8190 8570 Shale red
cv ev 000

410 8570 8980 Shale red m
cm em 000

500 3980 9480 Shale gy Is nods
cm em

ak cm em
000

0 00720 9480 10200 Core Loss

500 10200 10700 Shale red gm I
s nods

ak cm em

000

0 00780 10700 11480 Shale red

220 11480 11700 CIa stone

Is

nods
cm em

ak cv ev

000

0 00240 11700 11940 CIa stone red m

I
s nods cv evak 0 00210 11940 12150 Core Loss

150 12150 12300 Shale dk gy ss stks
000

280 12300 12580 Shale dk gy ss layers I
s nods

cm em

ak cm

000

130 12580 12710 Shale gy Is nods

em
ak cm em

000

0 00270 12710 12980 Sandstone qy
530 12980 13510 Shale dk gy ss lavers Is nods

cs as

ak cm em

270

0 00280 13510 13790 Shale gydk ss stks I
s nods ak cm em 0 00525 13790 14315 Shale dk

245 14315 14560 Shale dk gy ss stks

cm em 000

060 14560 14620 Shale red rn

cm em 000

250 14620 14870 Shale dk
cm em 000

340 14870 15210 CIa stone red
cm em 000

590 15210 15800 Shale gy Is nods
cv ev

ak cm em
000

0 00095 15800 15895 Shale red m
365 15895 16260 Shale dk gy ss stks

cm em 000

420 16260 16680 Shale dk

cm em 000

240 16680 16920 Shale red rn

cm em 000

180 16920 17100 CIa stone red
cm em 000

180 17100 17280 Shale dk gy ss stks I
s nods

cv ev

ak cm em
000

0 00650 17280 17930 Shale dk gy ss stks

180 17930 18110 Shale red gm
cm em 000

050 18110 18160 Shale dk gy I
s nods

cm em 000

360 18160 18520 Shale dk gy ss stks I
s nods

ak crn em
ak cm em

000

0 0350 18520 18870 Shale dk ss stks
0

260 18870 19130 Sandstone gy sh stks
cm em 000

290 19130 19420 Shale dk ply ss stks

Cs as 260

400 19420 19820 Sandstone ov

cm em 000

360 19820 20180 Sandstone gy sh stks

cs as 400

385 20180 20565 Sandstone qv

cs es 360

110 20565 20675 S andstone sh stks

cs as 385
cs as 110

CLC200237xis

751 AM3292007

AEC 03332



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200237

Depth

From

ft
To

ftl
Physical

Page No 2 of 5

Thickness of

Hard Rock

040 20675 20715 Shaleblk

rev I u va H R r

405 20715 21120 Cla stone dk

ac cm em 000

480 21120 21600 Shale dk gy I
s nods

cv ev

ak cm em
000

0 00380 21600 21980 Shale red gm
230 21980 22210 Core Loss

cm em 000

150 22210 22360 Shale red gm is nods
ak cm em

000

0 00
1150 22360 23510 Shale dk gy ss stks

Is nods ak cm em 0 00
190 23510 23700 Shale dk

560 23700 24260 Shale red m
cm em 000

230 24260 24490 Shale dk
cm em 000

220 24490 24710 Shale dk gy ss stks

Is

nods
cm em

ak cm em
000

0 00730 24710 25440 Sandstone sh stksgy

1890 25440 27330 Sandstone gy

cs as 730

011 27330 27341 Coal rite

cs as 1890

031 27341 27372 Sandstone coal spars

ac cv ev 000

368 27372 27740 Sandstone gy sh stks

ac cs as 031

012 27740 27752 Shale blk coal stks

cs es 368

006 27752 27758 Coal
ac cm em 000

008 27758 27766 Shale dk gy coal stks

ac cv ev 000

534 27766 28300 Shale dk
ac cm em 000

090 28300 28390 Shale dk gy I
s nods

cm em

ak cm em
000

0 00035 28390 28425 Shale dk

015 28425 28440 Coal sh stks Waynesburg A cm em 000

062 28440 28502 Coal bone stks
ac cv ev 000

048 28502 28550 Coal sh stks

ac cv ev 000

084 28550 28634 Shale blk

ac cv ev 000

166 28634 28800 Limestone shale nodular
ac cm em
ak cs

000

670 28800 29470 Shale gy

es 166

140 29470 29610 Shale dk gy ss stks Is nods

cm em
ak cm em

000

0 00680 29610 30290 Sandstone qY sh stks calcite cemented ak cs es 6 80635 30290 30925 Shale dk gy ss stks
065 30925 30990 Limestone shaley nodular

cm em
ak cs es

000

0 65150 30990 31140 Limestone nodular ak cs es 1 50045 31140 31185 Limestone shaley nodular ak cs es 0 45850 31185 32035 Shale dk gy ss stks

I
s nods ak cm em 0 00130 32035 32165 Cla stone dk gy I

s nods ak cv ev 0 00
275 32165 32440 Shale dk gy Is

nods
ak cm em 0 00205 32440 32645 Shale dk

044 32645 32689 Shale dk gy coal stks

cm em 000

260 32689 32949 Shale dk
ac cm em 000

140 32949 33089 Core Loss

cm em 000

200 33089 33289 Shale dk
000

150 33289 33439 Shale dk gy Is nods

cm em
ak cm em

000

0 00160 33439 33599 Limestone shaley nodular
ak cs es 1 60620 33599 34219 Shale dk gy ss stks I

s nods ak cm em 0 00150 34219 34369 Sandstone gy sh stks
410 34369 34779 Shale dk gy ss stks I

s nods

cs es
ak cm

150

235 34779 35014 Shale dk gy ss stks

em 000

105 35014 35119 Shale dk
cm em 000

025 35119 35144 Shale blk coal stks
cm em 000

017 35144 35161 Coal bone stks Waynesburg No 11

ac cm em 000

008 35161 35169 Coal sh stks
ac cv ev 000

012 35169 35181 Coal bone stks
ac cv ev 000

015 35181 35196 Shale blk

ac cv ev 000

483 35196 35679 Shale dk Is nods
ac cm em
ak cm em

000

225 35679 35904 Limestone shale nodular
cs esak

000

2 25130 35904 36034 Limestone nodular
ak cs es 1 30055 36034 36089 Shale dk gy I

s nods ak cm em 0 00085 36089 36174 Limestone massive cs esak 0 85155 36174 36329 Limestone nodular ak cs as 1 55340 36329 36669 Shale I
s nods ak cm em 0 00

180 36669 36849 Cla stone

I
s nods ak cv ev 0 00055 36849 36904 Limestone nodular ak cs es 0 55590 36904 37494 Shale Is nods emak cm 0 00305 37494 37799 Cla stone red m

I
s nods ak cv ev 0 00600 37799 38399 S hale ss stks

170 38399 38569 S hale ss stks Is nods

cm em
ak cm em

000

0 00260 38569 38829 S hale dk gy ss stks rcm em I000

Thickness

ft

CLC200237xls

Water

Bearin

751 AM32912007

AEC 03333



W

ATTACHMENT 13

Depth

From

ft
To

ft1

DIAMOND DRILL HOLE CLC200237

Physical

Page No 3 of 5

Thickness of

Hard Rock

130 38829 38959 Shale dk

r auva m Ili

065 38959 39024 Shale red gm
cm em 000

155 39024 39179 Shale dk
cm em 000

430 39179 39609 Limestone shale y layered

cm em 000

ak cs es
510 39609 40119 Shale red I

s nods

430
ak cm em 0 00

105 40119 40224 Shale gy I
s nods

ak cm em 0 00
120 40224 40344 Shale interbedded ss

385 40344 40729 Sandstone gy sh stks
cm em 000

230 40729 40959 Shale dk gy ss stks
cs as 385

095 40959 41054 Shale dk
cm em 000

090 41054 41144 Limestone shaley nodular

cm em 000

ak cs as
325 41144 41469 Shale dk gy Is nods

090

ak cm em 0 00
100 41469 41569 Limestone nodular

ak cs es 1 00
510 41569 42079 Limestone shaley layered ak Cs es 5 10
120 42079 42199 Limestone nodular ak Cs es 1 20
345 42199 42544 Shale dk gy I

s nods ak cm em 0 00
155 42544 42699 Shale red m Is nods ak cm em 0 00
210 42699 42909 Shale gy sandy Is nods ak cm em 0 00
310 42909 43219 Shale gy ss stks

I
s nods

ak cm em 0 00550 43219 43769 Shale gy I
s nods

ak cm em 0 00
120 43769 43889 Limestone nodular ak Cs as 1 20
130 43889 44019 Limestone shaley nodular ak CS es 1 30060 44019 44079 Limestone nodular

ak Cs as 0 60690 44079 44769 Shale Is nods
ak cm em 0 00

160 44769 44929 Limestone shaley nodular ak as as 1 60230 44929 45159 Shale dk gy Is nods
ak cm em 0 00136 45159 45295 Limestone nodular
ak Cs es 1 36

115 45295 45410 Limestone shaley nodular
ak Cs es 1 15325 45410 45735 Shale dk gy Is nods ak cm em 0 00

210 45735 45945 Limestone shaley nodular ak CS as 2 10
180 45945 46125 Shale dk gy Is

nods
ak cm em 0 00

225 46125 46350 Limestone layered ak cs es 2 25
130 46360 46480 Limestone nodular ak cs as 1 30220 46480 46700 Shale dk gy Is nods ak cm em 0 00
595 46700 47295 Limestone massive ak Cs es 5 95140 47295 47435 Limestone nodular ak cs es 1 40600 47435 48035 Limestone layered

ak cs as 6 00440 48035 48475 Limestone shale nodular ak Cs es 4 40270 48475 48745 Shale dk gy Is nods ak cm em 0 00400 48745 49145 Limestone nodular ak cs es 4 00440 49145 49585 Shale dk gy I
s nods ak cm em 0 00

130 49585 49715 Cla stone dk

020 49715 49735 Shale blk

cv ev 000

020 49735 49755 Shale blk coal stks
ac cm em 000

027 49755 49782 Coal sh stks Sewickley No 9

ac cm em 000

010 49782 49792 Coal bone stks

ac cv ev 000

048 49792 49838 Coal
ac cv ev 000

010 49838 49848 Shale dk
ac cv ev 000

084 49848 49932 Coal
cm em 000

017 49932 49949 Coal bone stks

ac cv ev 000

020 49949 49969 Shale blk

ac cv ev 000

136 49969 50105 Shale dk
ac cm em 000

410 50105 50515 Shale gy sandy I
s nods

cm em 000

ak cm em 0 00430 50515 50945 Shale gy Is nods
ak cm em 0 00490 50945 51435 Sandstone sh stksgy

530 51435 51965 Shale gy ss stks

I
s nods

cs as 490
ak cm e

190 51965 52155 Shale dk gy ss stks

m 000

080 52155 52235 Shale dk

ctrl em 000

009 52235 52244 Shale blk coal stks

cm em 000

044 52244 52288 Coal Fish of
ac cm em 000

016 52288 52304 Coal sh stks
ac cv ev 000

005 52304 52309 Shale blk coal stks
ac cv ev 000

016 52309 52325 Coal sh stks
ac cm em 000

050 52325 52375 Shale dk
ac cv ev 000

016 52375 52391 Coal bone stks
cm em 000

015 52391 52406 S hale blk coal stks
ac cv ev 000

050 52406 52456 Coal
ac cm em 000

005 52456 52461 rite

ac cv ev 000

ac cm em 000

Thickness

ft

CLC200237xls
751 AM3r29R007

AEC 03334

Water

Bears
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ATTACHMENT 13

Depth

From

ft
To

n

DIAMOND DRILL HOLE CLC200237

Water Physical

Page No 4 of 5

Thickness of

Hard Rock

015 52461 52476 Coal bone stks
s rI K

007 52476 52483 Shale dk gy coal stks
ac cvev 00

022 52483 52505 Coal
ac cm em 000

028 52505 52533 Shale dk
ac cv ev 000

047 52533 52580 Coal sh stks
cm em 000

155 52580 52735 Shale dk
ac cv ev 000

270 52735 53005 Limestone nodular
cm em

ak ce es

000

2 70
080 53005 53085 Limestone shale y nodular ak cs as 0 80
310 53085 53395 Limestone nodular ak cs as 3 10155 53395 53550 Limestone massive

ak cs as 1 55045 53550 53595 Limestone nodular
cs asak 0 45065 53595 53660 Shale dk

165 53660 53825 Limestone shaley nodular

cm em
ak c

000

310 53825 54135 Limestone nodular
s as

ak cs as

165

3 10280 54135 54415 Cla stone m I
s nods ak cv ev 0 00650 54415 55065 Shale rn ss stks

I
s nods ak cm em 0 00

180 55065 55245 Shale blk sandy I
s nods

ak cm em 0 00230 55245 55455 Limestone nodular ak cs as 2 30075 55475 55550 Shale dk py I
s nods emak cm 0 00

375 55550 55925 Cla stone Is nods
ak cv ev 0 00210 55925 56135 Shale dk

370 56135 56505 Shale m Is nods
cm em 000

160 56505 56665 Limestone shale nodular

ak cm em
ak cs as

000

120 56665 56785 Shale dk gy I
s nods

cm emak

160

0 00720 56785 57505 Shale gm Is nods
ak cm em 0 00080 57505 57585 Limestone shale nodular
ak cs as 0 80160 57585 57745 Shale dk gy I

s nods
ak Cm em 0 00310 57745 58055 Cla stone gm Is nods ak cv ev 0 00160 58055 58215 Shale dk gy I

s nods
ak cm em 0 00030 58215 58245 Cla stone blk

365 58245 58610 Shale dk gy ss stks I
s nods

ac cv ev

ak cm em
000

0 00015 58610 58625 Shale dk gy layered
075 58625 58700 Shale blk

cm em 000

372 58700 59072 Shale blk as stks
ac cm em 000

029 59072 59101 Coal pyrite
ac cm em 000

095 59101 59196 Shale dk gy as stks

ac cV ev 000

045 59196 59241 Shale blk

cm em 000

040 59241 59281 Shale dk gy sandy

ac cm em 000

070 59281 59351 Shale dk gy coal stks
cm em 000

259 59351 59610 Shale dk gy as stks

ac cm em 000

005 59610 59615 Shale blk coal stks
cm em 000

311 59615 59926 Shale dk gy ss stks
ac cm em 000

004 59926 59930 Coal pyrite Pittsburgh No 8

cm am 000

115 59930 60045 Coal
ac cv ev 000

023 60045 60068 Coal bone stks
ac cv ev 000

171 60068 60239 Coal
ac cv ev 000

003 60239 60242 Shale blk
ac cv ev 000

053 60242 60295 Coal
ac cm em 000

013 60295 60308 Coal rite

ac cv ev 000

052 60308 60360 Coal bone stks
ac cv eV 000

025 60360 60385 Shale dk
ac cv ev 000

010 60385 60395 rite
cm em 000

155 60395 60550 Shala dk gy I
s nods

ac cm em 000

325 60550 60875 Cla stone dk gy sand

I
s nods

ak cm em

cv eak

000

185 60875 61060 S hale as stks Is nods
v

ak cm em
000

00115 61060 61175 S andstone crossbeds calcite cement ak cs as 2
150 61175 61325 S hale ss stks

I
s nods

ak cm
Total Denth R1s •a

em 000

Thickness

ft

14766

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

CLC200237xIs

751 AM3292007

AEC 03335



Depth

Thickness From To

ft ft ft
Total Thickness of Hard Rock Overlying Mining Unit

DIAMOND DRILL HOLE CLC200237

ATTACHMENT 13

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Hard Rock 14766

Soft Rock 46559

61325

Percent

24
76

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total
Pyritic

Stratum tons as CaCO3 Sulphur °
Sulphur

Page No 5 of 5

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
14766

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

TotalSul Total Sul

Roof 10

f
t 1210 116 099 363 242

Coal 132 551 309 17200 1710
Bottom 10

f
t 12500 113 100 3530 897

CLC200237xIs

24

751 AM32912007

AEC 03337



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200239

Field Engineer Kim Cecil

Surface Elevation 1225
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 665510

Easting 2412530

Drilling Company Kerogen Resources

Thickness

ft

Depth

From

ft
To

Physical

Page No 1 of 5

Thickness of

Hard Rock

1350 000 1 350 Casing

eann rru attI S nR n
110 1350 1460 Sandstone gy sh stks Y cs as

000

1 10
030 1460 1490 Shale gy ss stks Y cm em 0 00
030 1490 1520 Cla stone gy Is nods Y ak cv ev 0 00

1535 1520 3055 Sandstone gy sh stks Y cs as 15 35435 3055 3490 Cla stone

235 3490 3725 Cla stone red m
cv ev 000

360 3725 4085 Cla stone
cv ev 000

990 4085 5075 Cla stone red

cv ev 000

425 5075 5500 Core Loss
cv ev 000

720 5500 6220 Shale gy sandy I
s nods

ak cm em

000

0 00
375 6220 6595 Sandstone sh stks calcite cement ak cs as 3 75
160 6595 6755 Shale gy ss stks Is nods ak cm em 0 00
060 6755 6815 Cla stone gy is nods ak cv ev 0 00
165 6815 6980 Sandstone gy sh stks calcite cement ak cs as 1 65
535 6980 7515 Shale ply ss stks

I
s nods ak cm em 0 00

500 7515 8015 Shale red rn
cm em 0 00

475 8015 8490 Cla stone red rn cv ev 0 00
110 8490 8600 Cla stone red gm I

s nods ak cv ev 0 00
215 8600 8815 Cla stone red

285 8815 9100 Shale gy I
s nods

cv ev

ak cm em
000

0 00
335 9100 9435 Shale ay sandy Is

nods
ak cm em 0 00

070 9435 9505 C la stone gy I
s nods ak cv ev 0 00

025 9505 9530 Cla stone red rn

560 9530 10090 Shale gy ss stks Is nods
cv ev

ak cm em

000

0 00
305 10090 10395 Cla stone red

135 10395 10530 Cla stone red rn

cv ev 000

115 10530 10645 Cla stone red
cv ev 000

065 10645 10710 Cla stone
cv ev 000

450 10710 11160 Cla stone

I
s nods

cv ev

ak cv ev

000

0 00
930 11160 12090 Shalegy sandy I

s nods ak emcm 0 00
660 12090 12750 Shalegy ss stks I

s nods ak cm em 0 00
320 12750 13070 Cla stonedk

is nods ak cv ev 0 00
150 13070 13220 Cla stone dk

103 13220 13323 Shale blk

cv ev 000

040 13323 13363 Shale blk coal stks
ac cm em 000

006 13363 13369 Coal bone stks
ac cm em 000

015 13369 13384 Shale blk coal stks

ac cv ev 000

010 13384 13394 Cla stone dk
ac cm em 000

123 13394 13517 Coal bone stks
cv ev 000

323 13517 13840 Cla stone
ac cv ev 000

610 13840 14450 Cla stone gy I
s nods

cv ev

ak cv ev

000

0 00
665 14450 15115 Shale gy ss stks I

s nods cm emak 0 00
245 15115 15360 Sandstone gy massive

cs es 2 45
215 15360 15575 Sandstone crossbedsqY

405 15575 15980 Sandstone gy sh stks

cs es 215

245 15980 16225 Sandstone crossbeds calcite cement

Cs es

ak cs es

405

452
1540 16225 17765 andstone gy sh stks

390 17765 18155 Sandstone massiveqy

es es 15040

675 18155 18830 Sandstone gy massive calcite cement
cs es

ak cs as

390

6 75
1040 18830 19870 Sandstone sh stksgy

075 19870 19945 Sandstone sh pebbles

es as 1040

350 19945 20295 Sandstone sh stksgy

cs as 075

150 20295 20445 Shale dk gy ss stks
cs as 350

175 20445 20620 Sandstonegy sh stks

cm em 000

115 20620 20735 Shale dk ss stks

cs es 175

240 20735 20975 Sandstone gy sh stks

cm em 000

cs es 240

CLC200239uls

Water

B

903 AM915007

AEC 03338



v

1
4
6

ATTACHMENT 13

Thickness

ft
Physical

Page No 2 of 5

Thickness of

Hard Rock

735 20975 21710 Sandstone massive
cs es 7 35

105 21710 21815 Sandstone gy coal bands
es es 1 05

140 21815 21955 Sandstone gy crossbeds cs es 1 40
055 21955 22010 Shale gy I

s nods ak cm em 0 00
035 22010 22045 Limestone shale y nodular ak cs es 0 35455 22045 22500 Shale gy I

s nods
ak cm em 0 00

275 22500 22775 Shale sandy I
s nods ak cm em 0 00

165 22775 22940 Shale gy ss stks Is nods ak cm em 0 00470 22940 23410 Shale dk gy ss stks Is nods ak cm em 0 00
250 23410 23660 Shale dk gy I

s nods
ak cm em 0 00

075 23660 23735 Shale dk

095 23735 23830 Shale red rn

cm em 000

325 23830 24155 Shale dk

cm em 000

010 24155 24165 Shale bik

cm em 000

230 24165 24395 Shale dk
ac cm em 000

015 24395 24410 Shale dk gy ss stks
cm em 000

120 24410 24530 Shale dk gy Is nods

cm em

ak cm em

000

0 00
095 24530 24625 Limestone massive ak cs as 0 95075 24625 24700 Cla stone gy Is

nods
ak cv ev 0 00395 24700 25095 Sandstone gy calcite cement ak Cs es 3 95

125 25095 25220 Shale gy ss stks

385 25220 25605 Shale
cm em 000

020 25605 25625 Shale blk

cm em 000

130 25625 25755 Limestone massive

ac cm em

ak cs as

000

1 30
350 25755 26105 Shale dk

0

045 26105 26150 Shale gy Is nods

cm em
ak cm em

000

0 00
025 26150 26175 Shale dk

cly

020 26175 26195 Shale blk

cm em 000

005 26195 26200 Shale blk coal stks
ac cm em 000

010 26200 26210 Shale blk

ac cm em 000

055 26210 26265 Cla stone
ac cm em 000

345 26265 26610 Shale
cv ev 000

120 26610 26730 Shale ss stksgy

cm em 000

195 26730 26925 Shale
cm em 000

167 26925 27092 Shale gy Is nods
cm em

ak cm em

000

0 00012 27092 27104 Shale blk

011 27104 27115 Coal rite Waynesburg A ac cm em 000

015 27115 27130 Shale dk
ac cv ev 000

270 27130 27400 Shale ss stks Is nods

cm em

ak cm em

000

0 00
110 27400 27510 Shale gy Is

nods ak cm em 0 00085 27510 27595 Shale cly

010 27595 27605 Shale blk

cm em 000

060 27605 27665 Shale dk gy Is nods

ac cm em

ak cm em
000

0 00235 27685 27900 Shale gy sandy Is nods
ak cm em 0 00

590 27900 28490 Shale gy Is nods
ak cm em 0 00

100 28490 28590 C la stone

0352859028625Shalbik cv ev 000

065 28625 28690 Shale dk gy Is nods

ac cm em

ak cm em

000

0 00
020 28690 28710 Limestone shaley ak cs es 0 20
440 28710 29150 Shale dk gy I

s nods ak cm em 0 00
175 29150 29325 Limestone shale y layered ak cs es 1 75
085 29325 29410 Limestone nodular ak cs es 0 85
050 29410 29460 Shale dk gy I

s nods ak cm em 0 00
045 29460 29505 Limestone massive

ak cs es 0 45
060 29505 29565 Shale dk gy Is nods ak cm em 0 00
105 29565 29670 Limestone massive

ak cs es 1 05
620 29670 30290 Shale gy I

s nods
ak cm em 0 00

080 30290 30370 Cla stone gm I
s nods ak cv ev 0 00

070 30370 30440 Cla stone red gm I
s nods ak cv ev 0 00

030 30440 30470 Cla stone rn I
s nods ak cv ev 0 00

035 30470 30505 Limestone shale y nodular ak Cs es 0 35
055 30505 30560 Shale gy I

s nods
ak cm em

4

0 00
050 30560 30610 Claystone gy I

s nods ak cv ev 0 00
050 30610 30660 Cla stone red rn cv ev 0 00
125 30660 30785 Limestone massive ak cs es 1 25
085 30785 30870 Cla stone rn

Is

nods
evak cv 0 00

100 30870 30970 Limestone layered ak cs es 1 00
065 30970 31035 L imestone massive ak cs es 065

Depth

From

ft
To

ft1

DIAMOND DRILL HOLE CLC200239

CLC200239xls

Water

Bearin HR

903 AM9152007

AEC 03340



6
1

ATTACHMENT 13

Depth

From

ft
To

ft

DIAMOND DRILL HOLE CLC200239

Physical

Page No 3 of 5

Thickness of

Hard Rock

255 31035 31290 Cla stone red am
iear

i rro ernes HR ft

030 31290 31320 Shale dk
cv ev 000

415 31320 31735 Shale sandy
cm em 000

065 31735 31800 Sandstone gy massive
cm em 000

500 31800 32300 Shale ss stks
cs as 065

065 32300 32365 Shale dk
cm em 000

115 32365 32480 Shale red m cm em 000

065 32480 32545 Shale dk
cm em 000

040 32545 32585 Shale red
cm em 000

170 32585 32755 Shale dk
cm em 000

030 32755 32785 Limestone
cm em 000

320 32785 33105 Shale dk gy I
s nods

ak cs es 030

175 33105 33280 Cla stone red

Is nods

ak cm em 000

130 33280 33410 Shale

Is nodsgy

ak cv ev 000

245 33410 33655 Shale gy sandy Is nods
ak cm em 000

055 33655 33710 Shale gy ss stks
ak cm em 000

255 33710 33965 Sandstone gy sh stks
cm em 000

285 33965 34250 Shale ay ss stks
Cs es 255

100 34250 34350 Limestone shaley nodular

cm em 000

070 34350 34420 Shale gy Is nods
ak cs es 100

075 34420 34495 Limestone shale y nodular
ak cm em
ak cs es

000

655 34495 35150 Limestone shaley layered ak cs

075

090 35150 35240 Limestone massive

es 655

075 35240 35315 Cla stone gin

ak cs as 090

125 35315 35440 Cla stone red
cv ev 000

150 35440 35590 Shale

Is nodsgy
cv ev 000

160 35590 35750 Shale red gm Is nods

ak cm em 000

115 35750 35865 Shale

Is nods
ak cm em 000

065 35865 35930 Sandstone gy sh stks calcite cement
ak cm em
ak Cs es

000

0 5275 35930 36205 Shale ss stks

I
s nods

ak cm em
6

0025 36205 36230 C ta stone red rn
00

120 36230 36350 Shale gy ss stks
cv ev 000

035 36350 36385 Shale dk
cm em 000

035 36385 36420 Limestone
cm em 000

710 36420 37130 Shale dk

Is

nods
ak Cs es 035

080 37130 37210 Shale red gm Is

nods

ak cm em
ak cm em

000

240 37210 37450 Shale cly Is nods
ak cm e

000

205 37450 37655 Cla stone red m
m 000

265 37655 37920 Shale

Is nods
cv ev 000

230 37920 38150 Shale dk Mi F Is nods
ak cm em 000

160 38150 38310 Limestone massive

ak cm em 000

080 38310 38390 Shale dk gy I
s nods

ak Cs es 160

125 38390 38515 Shale dk
ak cm em 000

045 38515 38560 Limestone shaley nodular
cm em

ak cs es

000

410 38560 38970 Shale dk gy Is nods
ak cm em

045

0 00165 38970 39135 Limestone shale nodular
Cs esak465 39135 39600 Shale dk gy I

s nods
ak cm em

165

0510 39600 40110 Limestone massive ak cs as

00

055 40110 40165 Limestone la ered
ak cs es

510

035 40165 40200 Shale dk qY I
s nods

a1k m em

055

0 00115 40200 40315 Limestone la ered
ak Cs es 1 15220 40315 40535 Shale gy I

s nods
ak cm em 0 00075 40535 40610 Limestone shale nodular
ak cs es 0 75130 40610 40740 Shale I

s nods
ak cm em 0 00615 40740 41355 Limestone shale nodular
ak cs es 6 15045 41355 41400 Cla Stone rn

0

225 41400 41625 Cla stone
cv ev 000

145 41625 41770 LL tone gy I
s nods

cv ev 000

515 41770 42285 C la stone dk
ak cv ev 000

340 42285 42625 Shale sand 1q nods
cv ev

ak cm e

000

050 42625 42675 Sandstone
m 000

280 42675 42955 Shalegy sandy

cs as 050

095 42955 43050 Sandstone gy sh stks

cm em 000

100 43050 43150 Shale ss stks

cs es 095

035 43150 43185 Sandstone gy sh stks
cm em 000

295 43185 43480 e gy sand
cs es 035

065 43480 43545 Shale ov ss stks
cm em 000

325 43545 43870 Shale sand
cm em 000

cm em 000

Thickness

ft

CLC200239xis

903 AM9152007

AEC 03341

Water

B
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200239

Thickness

ft

Depth

From

ft
Water Physical

Page No 4 of 5

Thickness of

Hard Rock

1165 43870 45035 Shale gy sandy I
s nods

rIV IIIC3

ak cm em

ri m rL

0 00
135 45035 45170 Shale gy ss stks

260 45170 45430 Shale dk
cm em 000

025 45430 45455 Claystone dk cly

cm em 000

018 45455 45473 Coal bone stks Sewickley No 9

cv ev 000

039 45473 45512 Cla stone dk
ac cv ev 000

080 45512 45592 Coal bone stks
cv ev 000

008 45592 45600 Pyrite

ac cv ev 000

011 45600 45611 Shale bik coal stks

ac cm em 000

013 45611 45624 Cla stone dk
ac cm em 000

114 45624 45738 Coal bone stks
cv ev 000

028 45738 45766 Cla stone dk
ac cv ev 000

011 45766 45777 Shale blk coal stks

cv ev 000

041 45777 45818 Coal sh stks
ac cm em 000

082 45818 45900 Shale dk
ac cv ev 000

365 45900 46265 Limestone shaley nodular

cm em
ak cs a

000

065 46265 46330 Shale dk
s 365

220 46330 46550 Limestone nodular

cm em 000

050 46550 46600 Shale dk gy Is nods

ak cs as

ak cm em
220

070 46600 46670 Limestone nodular
ak Cs es

000

0 70
170 46670 46840 Limestone massive

ak cs es 1 70
030 46840 46870 Cla stone rn

020 46870 46890 Shale dk
cv ev 000

230 46890 47120 Limestone shale y nodular

cm em
ak cs es

000

2 30275 47120 47395 Limestone shaley mosaic ak as 2 75
100 47395 47495 Shale gy sand

Is nods ak cm em 0 00
145 47495 47640 Sandstone gy sh stks

055 47640 47695 Cla a gy

Cs es 145

025 47695 47720 Sandstone gy

cv ev 000

220 47720 47940 Cla stone

cs as 025

100 47940 48040 Cla stone gm
Cv ev 000

015 48040 48055 Shale blk

cv ev 000

440 48055 48495 Cla stone cly

ac cm em 000

695 48495 49190 Cla stone red rn

cv ev 000

055 49190 49245 Cla stone dk y

cv ev 000

810 49245 50055 Shale gy Is nods
cv ev

ak cm em

000

0 00
305 50055 50360 Shale sandy

1250 50360 51610 Sandstone gy sh stks

cm em 000

1028 51610 52638 Sandstone gy crossbeds
cs es 1250

070 52638 52708 Shale gy ss stks

Cs es 1028

600 52708 53308 Sandstone sh stks
cm em 000

160 53308 53468 Sandstone massivegy

Cs es 600

550 53468 54018 Sandstone gy sh stks

cs as 160

470 54018 54488 Sandstone gy coal spars

Cs es 550

020 54488 54508 Sandstone gy sh stks

aC CS as 470

096 54508 54604 Coal Pittsburgh No 8

Cs as 020

002 54604 54606Shale blkac cv ev 000

061 54606 54667 Coal
ac cm em 000

002 54667 54669 Shale dk
ac cv ev 000

075 54669 54744 Coal
cm em 000

003 54744 54747 Coal fusain
ac cv ev 000

086 54747 54833 Coal
ac cv ev 000

008 54833 54841 Pyrite

ac cv ev 000

002 54841 54843 Shale blk
ac cm em 000

095 54843 54938 Coal
ac cm em 000

023 54938 549 1
1 Coal rite

ac cv ev 000

010 54961 54971 Shale dk gy coal stks
ac cv ev 000

065 54971 55036 Shale dk

ac cm em 000

120 55036 55156 Shale dk gy Is nods
cm em

ak cm em
000

0 00
090 55156 55246 Limestone shale nodular csak es 0 90
107 55246 55353 Shale dk gy Is nods

ak cm em 0 00
197 55353 55550 Shale gy Is nods cmak em 0 00
230 55550 55780 Shale sandy is

nods ak cm em 0 00
115 55780 55895 Shale gy ss stks Is nods ak cm em 0 00
050 55895 55945 S hale dk

090 55945
Ti I r•eN1

56035 C
cen ee

la stone Is nods
cm em

ak cv ev

000

000

19128

CLC200239xis
903 AM952D07

AEC 03342

To

ft



Depth

Thickness From To

ft ft ft

DIAMOND DRILL HOLE CLC200239

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

ATTACHMENT 13

Strata

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 19128 34
Soft Rock 36907 66

56035

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3
Acidity tons Deficiency

Neutralization
1000 tons as tons1000

Potential tonsl000 Total
Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total 1

Roof 1O

f
t 016 221 168 691 689

Coal 448 898 558 28100 2760
Bottom 1O ft 47800 160 140 5000 4280

CLC200239xls

Page No 5 of 5

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

19128

34

903 AM952007

AEC 03343



L
J HUGHES SONS INC

DIAMOND CORE DRILLING
Pressure Grouting Foundation Soil Borings

320 Turnpike Road Summersville West Virginia 26651 304 8721111

DRILL HOLE NO N9414
DRILLER

DRILLINC FOR THE OHIO VALLEY COAL COMPANY
ALLEDONIA OHIO

JOSEPH MILLER

SURFACE ELEVATION 109491 STARTED SEPTEMBER 29 1994

COMPLETED

LOCATION OHIO BELMONT COUNTY

SEPTEMBER 30 1994

4
6 FORMATION STRATA THICKNESS DEPTH FROM SURFACE

CASING 2000 2000
BROWN SHALY CLAYSTONE 1830 3830
GRAY SANDSTONE 720 4550
COAL 060 4610
GRAY SHALY CLAYSTONE 2210 6820
GRAY SHALE 1250 8070
GRAY LIMY SHALY CLAYSTONE 1440 9510
GRAY SANDSTONE 200 9710
DARK SHALE 050 9760
GRAY SHALY CLAYSTONE 190 9950GRAYSANDY SHALE 440 10390
GRAY SANDSTONE

WITH SHALE STREAKS 250 10640
GRAY SANDSTONE

WITH COAL SPARS 260 10900
DARK GRAY SHALY CLAYSTONE 370 11270
COAL 040 11310
DARK GRAY LIMY

SHALY CLAYSTONE 700 12010
GRAY SHALY LIMESTONE 980 12990
DARK GRAY LIMY

SHALY CLAYSTONE 1020 14010
RED AND GRAY

SHALY CLAYSTONE 190 14200
GRAY LIMY SHALE4 160 14360
GRAY AND GREEN SANDSTONE 310 14670
RED AND GRAY

SHALY CLAYSTONE 270 14940

AEC 03344



L HUGHES SONS INC

4 THE OHIO VALLEY COAL COMPANY
CON TINUAI ION OF DRILL HOLE NO N9414

i4
6

4

FORMATION STRATA THICKNESS

14940
DEPTH FROM SURFACE

GRAY LIMY SANDY SHALE 310 15250
GRAY LIMESTONE 120 15370
GRAY LIMY SHALY CLAYSTONE 410 15780
GRAY SANDSTONE 380 16160
GRAY SHALE 380 16540
GRAY SHALY LIMESTONE 360 16900
GRAY LIMY SHALY CLAYSTONE 200 17100
RED AND GRAY

LIMY SHALY CLAYSTONE 600 17700
GRAY LIMY SHALY CLAYSTONE 700 18400
GRAY SANDSTONE 330 18730
GRAY SHALY CLAYSTONE 160 18890
GRAY SANDY SHALE 080 18970
GRAY SHALE 270 19240
GRAY LIMY SHALY CLAYSTONE 280 19520
GRAY LIMESTONE 290 19810
GRAY LIMY SHALY CLAYSTONE 600 20410
GRAY SHALY LIMESTONE 1820 22230
GRAY GREEN LIMY CLAYSTONE 190 22420
WHITE LIMESTONE 600 23020
GRAY LIMY SHALY CLAYSTONE 190 23210
WHITE LIMESTONE 250 23460
GRAY LIMY SHALE 1120 24580
GRAY LIMESTONE 170 24750
GRAY LIMY SHALY CLAYSTONE 180 24930
DARK GRAY SHALY CLAYSTONE 348 25278
BONY COAL 017 25295
COAL 042 25337
PYRITE 002 25339
COAL 02725366DARKSHALE 005 25371
COAL 052 25423
DARK SHALE 005 25428
COAL 128 25556
DARK NODULES 007 25563
COAL 008 25571
DARK SHALE 025 25596
GRAY SANDSTONE 145 25741
GRAY GREEN SHALY CLAYSTONE 320 26061
GRAY SHALY CLAYSTONE 630 26691
GRAY SANDSTONE

WITH SHALE STREAKS 553 27244
GRAY SHALY CLAYSTONE 180 27424
DARK SHALY CLAYSTONE 035 27459
COAL AND PYRITE 007 27466
COAL 060 27526
DARK SHALY CLAYSTONE 007 27533
COAL 016 27549

2

AEC 03345



L HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9414

FORMATION STRATA THICKNESS

DARK SHALY CLAYSTONE
COAL
BONY COAL
COAL
KAY SHALY CLAYSTONE
Vv L7 II I

ClA I

DAKK SHALE WITH PYRITE

UARIC SHALY CLAYSTONE
KAY LIMESTONE
fW kN LIMY SHALY CLAYS TON

27549
DEPTH FROM SURFACE

27561
27578
27590
276R4

L b 4
2 6

293i
E Inc Inz 09

GRAY SANDSTONE 1 011 01 2
KAY SHALY CLAYSTONE
KAY LIMESTONE
KAY LIMY SHALY CLAYSTONE

962
299434

2000 32 0 4
KAY LIMY SANDSTONE
KAY SANDY SLIALE

32i6
7 10

012
017
012
094
010
003
025

04

029
080

14751475

320
100

1 20
32870

GRAY SANDSTONE
WITH SHALE STREAKS 230 33100

GRAY SHALE 480 33580
GRAY SANDSTONE 450 34030
GRAY SANDY SHALE 160 34190
GRAY SANDSTONE 1210 35400
DARK SHALE WITH COAL SPARS 023 35423
DARK SHALY CLAYSTONE 520 35943
PYRITE 015 35958
BLACK SHALE 013 35971
COAL $ 420 36391
DARK SHALY CLAYSTONE 012 36403
DARK GRAY SHALY CLAYSTONE 226 36629
GRAY LIMESTONE 023 36652
DARK GRAY SHALY CLAYSTONE 095 36747
GRAY LIMESTONE 126 36873
DARK GRAY LIMY

SHALY CLAYSTONE 1150 38023
GRAY SHALE WITH

LIME NODULES 570 38593
RED AND GRAY

SHALY CLAYSTONE 1127 39720
GRAY SANDY LIMY SHALE 210 39930
GRAY SANDSTONE 350 40280
RED AND GRAY

SHALY CLAYSTONE 060 40340
GRAY SANDSTONE 160 40500
RED AND GREEN

SANDY SHALY CLAYSTONE 040 40540
GRAY SANDSTONE 160 40700

3

AEC 03346



L HUGHES SONS INC

4
1 THE OHIO VALLEY COAL COMPANY

CONTINUATION OF DRILL HOLE NO

FORMATION

N9414

STRATA THICKNESS

40700
DEPTH FROM SURFACE

GRAY SANDY SHALE 090 40790
RED SHALY CLAYSTONE 840 41630
GRAY LIMY SHALE 370 42000

TOTAL DEPTH OF HOLE = 42000 FEET

20 BAGS CEMENT PLACED IN HOLE

4

AEC 03347
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4

ATTACHMENT 13

DIAMOND DRILL HOLE N9441

Field Engineer William Siplivey

Surface Elevation 114920
Drill Hole Coordinates State Plane 1927 NA Daum

Drilling Company

Northing 674396

Easting 2413650

LJ Hughes and Sons Inc

Page No 1 of 2

Depth
Thickness of

Thickness From To
Water Physical Hard Rock

tn ft ft Strata
Bearing Properties HR k_

4
1

a

cuVV uuu zuuu Lasing

2000 2000 4000 Claystone redgm
2000 4000 6000 Claystone gy

780 6000 6780 Claystone gm
090 6780 6870 Sandstone gy

1000 6870 7870 Claystone gy

100 7870 7970 Coal WASHINGTON No 12

1030 7970 9000 Claystone gy
500 9000 9500 Claystone gm

6125 9500 15625 Sandstone gy

010 15625 15635 Coal

060 15635 15695 Sandstone gy
020 15695 15715 Shale gy w coal stks

070 15715 15785 Coal

080 15785 15865 Shale gy w

Is nods

200 15865 16065 Limestone

2835 16065 18900 Claystone gm w

I
s nods

100 18900 19000 Limestone

100 19000 19100 Shale gm
860 19100 19960 Sandstone gy w sh stks

100 19960 20060 Shale gy

505 20060 20565 Limestone wl sh lavers

YES
YES

YES

y

y

y

y

y

y

435 20565 21000 Ciaystone gy

450 21000 21450 Shale gy sandy

365 21450 21815 Sandstone av

195 21815 22010 Sh l

y
a gy sandye

570 22010 22580 Shale gy

030 22580 22610 coal WAYNESBURG No 11

390 22610 23000 Claystone gy
2040 23000 25040 Limestone w clavstone ctkc

270 25040 25310 Ciaystone gm
510 25310 25820 Limestone w davstnne etks

es r1635 25820 27455 Sh la e redgm
875 27455 28330 Shale gm

1150 28330 29480 Limestone

10 00 29480 30480 Ci t
y

aays one gm limey

220 30480 30700 Sandstone QV w sh stks

A in W7 nn q a n 7

540 31510 32050 Ciaystone gm limey
950 32050 33000 Limestone w clavstnne stkc

s
1000 33000 34000 L

i 7mestone
s

200 34000 34200 Ci
y

aystone gm
1470 34200 35670 Limestone nodular

s
1000 35670 36670 Ci

y
aystone gm w

Is nods

355 36670 37025 Claystone gy
180 37025 37205 Coal SEWICKLEY No 9
340 37205 37545 Claystone gy

cv ev
1455 37545 39000 Shale gm w ss bands

cs es
330 39000 39330 Shale gy sandy cs es
370 39330 39700 Shale gy cm em
115 39700 39815 Claystone gy cv ev
010 39815 39825 Coal

ac cv ev
033 39825 39858 Shale gy cm em
085 39858 39943 Coal bony w pyrite ac cv ev
017 39943 39960 Shale gy cm em
130 39960 40090 Coal bony

ac cv ev

N9441XLS

cv ev

cv ev

cv ev

cs es

cv ev

ac cv ev

cv ev

cv ev

Cs es

ac cv ev

cs es

cm em

ac cv ev

ak cm em
ak cs es

ak cv ev

ak cs es

cm em

cs es

cm em
ak cs as

cv ev

cs es

cs es

cs es

cm em

ac cv ev

cv ev

ak cs es

cv ev

ak cs

cm em

cm em
k cs es

k cv ev

cs es

ak cs es

ak cv ev

ak cs e

ak cs e

cv ev

ak cs e

ak cv ev

cv ev

ac cv ev

000

000

000

000

090

000

000

000

000

6125

000

060
000

000

000
200

000

100

000

860
000

505

000
000

365

000

000
000

000

2040

000

510
000

000

1150

000

220

810
000

950
1000

000

1470

000

000

000

000

000

000

000

000

000

000

000

000
000

217 PM11403

AEC 03349
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ATTACHMENT 13

Thickness

ft

Depth

From To

ft ft Strata

DIAMOND DRILL HOLE N9441

030 40090 40120 Shale gy

045 40120 40165 Coal bony
050 40165 40215 Shale gy

1585 40215 41800 Limestone

200 41800 42000 Claystone gm limey

400 42000 42400 Claystone gm w ss bands

300 42400 42700 Claystone gm
420 42700 43120 Limestone

420 43120 43540 Claystone gm
1905 43540 45445 Limestone nodular

865 45445 46310 Claystone gm w

I
s stks

185 46310 46495 Claystone gy

050 46495 46545 Coal bony ROOF COAL
120 46545 46665 Shale gy

080 46665 46745 Shale dk gy w coal stks

055 46745 46800 Shale gy

287 46800 47087 Coal PITTSBURGH No8
013 47087 47100 Pyrite

210 47100 47310 Coal

600 47310 47910 Claystone gy limey

1200 47910 49110 Sandstone gy

400 49110 49510 Shale gy sandy

200 49510 49710 Limestone nodular

290 49710 50000 Claystone y

Total Depth 50000

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 21765 44
Soft Rock 28235 56

50000

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul

Roof 10 ft 143 332 295 1040 1026
Coal 230 640 442 20000 1977
Bottom 10

f
t 2370 414 360 12900 1053

N9441XLS

Page No 2 of 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
cm em

ac cv ev

cm em

ak cs as y

ak cv ev

cm em

000
000

000

1585

000

000
cv ev 000
ak cs as y 420

cv ev 000
ak cs as y 1905

cm em 000

cv ev 000

ac cv ev 000
cm em 000

cm em 000

cm em 000

ac cv ev 000

ac cs as 000

ac cv ev 000

ak cv ev 000

cs as y 1200

cs as 000
ak cs as y 200
cv ev 000

21765

21765

44

217 PM11403

AEC 03350



rill No ` iR
Contactory 7 3 Crs Crlr•O

SONSL J HUGHES r

t l vNo O

lrilrrFOllWi101 1iNILL1Xt

Prir ry DecripHon

o of

raM
FORIA r10N

surface Sla_9
Shat ey Fire Clay
Limestona

Gray Shale
Dark Shale
Coai B ofey
Fires Clay

Coal

GIr3Y 5h stle

Bone coal

Bonet Coat pith r Shale Cominataons

Limestone
Licjht Gray shale
Llmestonc

bray Shale

Shaley Flra Clay
Limest one

Gray Shale
Dark Shate
Fire Clay
Lrnatone
Dark Shale
LL tone
Da Shale
Limestone

5haley f Eire Clay
Dirk shale

I>DIANA PA
IItlil•OIn t VA

5a l imore it Ohio Raliiroad Compnay

Dnl SInrred Oct 16 3 50

Oct 20 50
Date Fiisihrd

OhioBeIroor_t Cotuttf k146yne 7owwship Located
on Cspttno Creck or uarler tniLe asst of M1ke t s

Run m6e3 mouth o h srsa ll dra to oh North side

Cattr CareimK On farm of Judson Moore

Surf al e elevat tota 85593

CoL
a a a

Gray Shale

Bonet Coal

0 0

o

Coal

Slate binder

Boney Coal
51ate binder

Fire Ctay Binder
coal

Tii•kuwr ofsrln DPrh torn Svr1

F Ieh

0
1

0
11

0

0

10
1
2 I

1
1

2
3
0

8
0
0

00
1

0
0

0

0
o e

0 0 D O A

a 0 a a

Tn t n Y t7 4L

0

Z

1

41

Inch

15
30 i
•3
34 IC

as 2

37 1

37 CV

48 1C

4 E

56 1

S610
66 U
•x 5
73 3
75

78 2
6I 2

°81 5
90 g
98 20

a
9

10o e
2100104102
0 102 5

Loa 7
0102 9

10210
0410 P l0

= 10410
0 104 100105 11
0 107 0

AEC 0335



NOgG1NTON COAL T E TI G IA ORATORY

401 University Ave
Morganton W Va

Laboratory No 503618

Report No 503795

Cotpany Bernard G Samson Co

Date Nov 6 1950

AddressFairnont Va
Date Received 102650 Sent By

THIS SAMPLE IS RE°RESEtTFD TO US TO BE

Taken at Nine B 0 Coal Location Dianond Drill Hole

1
1
ft 1

Sample 1 wild coalSeara i 8

ANALYSIS

Type

Ash
Volatile Fixed Softng

Moisture Matter Carbon Ash Sulfur ienp BTU

As Received 18 308 363 309 971 2520 9450

Dry Basis 314 371 315 989 2520 9620

WE DO NOT CERTIFY SAMPLING

REMARYS i

3

signed Paul N Brown

Chief Chedst

AEC 03352



NORGATcYdN COAL TESTING IADOi ATORY

401 University Ave
Morgantown W Va

Laboratory NO 503619 Dato Nov 6 1950

Report No 503796

Company Bernard C Sarpson Co

Date Received 102850

Address

Sent By

Faixnont WVa

THIS SATPLE IS REPRESEtTeD TO US TO BE

Taken at Mine B 0 Coal

Seam 8

Location

Type

Diamond Drill Hole 1

Sample
1 2 Top 6

ANALYSIS

Volatile Fixed
Ash

Softng
Moisture Natter Carbon Ash Sulfur Temp BTU

AB Received 17 408 410 165 734 2420 11620

Dry Basis 415 417 168 747 2420 11820

WE DO NOT CERTIFY SA1PLING

REMARKS i

signed Paul N Brown

Chief Chemist

4

AEC 03353



6

Taken at Mine

laboratory No

Report No

503620

503828

Date Nov 6 1950

Company Bernard G Sampson Co Address Fairmont Va
Date Received 102850

Sent By

THIS SAMPLE IS REPRESENTED TO US TO BE

Seam

YORGANTO`rlN COAL TESTING LABORAT019Y

101 University Ave
Morgantom W Va

B 0 Coal
Location DDHole 1

e Sample 3 main seam with
op 6 bottom 6 biniers remcvec

ANALYSIS

Moisture
Volatile

Matter
Fixed

Carbon Ash Sulfur

Ash

Softng
Temp BTU

As Received 17 418 463 102 529 2210 12850

Dry Basis 425 171 101 538 2210 13070

WE DO NOT CERTIFY SAPLING

REMARKSI

signed Paul N Brown

Chief Chenist

5

AEC 03354



tORGANTO`UN CCAL TESTING LABORATORY

401 University Ave
Morgantorn W Va

Laboratory No

Report No

503621

503829

Date Nov 6 1950

Company Bernard G Sampson Co Address
Fairront Va

Date Received 102850 Sent By

f

THIS SAMPLE IS REPRESEITED TO US TO BE

Taken at Mine B 0 Coal Location DDHole 1
Sears 8 Type Sample `4 botton 6

ANALYSIS

Volatile Fixed

Ash

Softng
Moisture atter Carbon Ash Sulfur Terrp B T U

As Received 20 405 428 147 663 2180 12010

Dry Basis ° 1113 437 150 677 2180 12250

11E DO NOT CERTIFY SA1PLTUG

REIMSt

signed Paul N Brown

Chief Chenist

6

AEC 03355



1201·1215 CHARTI(RS AV(NU( 

PITTSBURGH 20, PA. 

I'HOH[ WAtNUl I·S616 

Cc. ____ _ 
Racord of .Hole No ..•... 1-~--!·.~ ............ 1'0 ~ .. ! .. ~ ... . 

-------------------···-··· ·--··············-········ Location . .' ().C:.C>.S..'..'. .. ~.'"-!? .. J .•.. CJ.~-' .. 9. ·······-·-··········· ... 

-----·-···----···---------·-······-----····-----------·--

I 

.N.~.-.:4. ........... ~.~--~-r.: ... L~ ... ,. .. WA'I.r:H: .. _ r~ f. 

Sur( ace Elevation·····-········?. .. ~-~--- ~-~ (l,~ ................... . Dote St,.rt"J ·········-·····G.:-::.9.:::5.9 ........................................ . 

Dr i I I e r ··-.. ···-·-~-~-~Q.~L.9_2.X.!..L ............................... . Date Completed ....... ~.::.:1..1::~.5..6_. 

STRATA I FEET 

1'":"" 
TOTAl 

CLAY c. SANO 6 §' o-

GRAY SHA'- £: 7 I) 13' 0" 

COAL, SLATE ~ BLACK SHALE ? 0 1 5 1 o• / 

BRO\'IN Ll kiE 5 TONE 14 6 20 I 6" 

:iR~EN SHALE 5 6 35 1 11 p 
I --

BRO~IN l I •.1 £: S T 0 ~! E: 4 Q <tJ ' f)' 

6RCI\Erl G P u:~: (c GP.A v SHAL~ 25 Q ~.d' f)~ 

GilA Y SAtiOV S~;. L ~ Q 0 7~· ,.. .. 

GRAY St.NOST')II!E 17 0 oc• 11" 

0ARK' SHALt: 5 Q os• !lN 

CoA.L 
~,,. g I 4 ]..(.. __99. t 1{·" 

HARD GRAY SHALe- 2 1 l Q l I ~~-· . . 

-

AEC 03356 



PITTSBURGH TESTING LABORATORY
TASLIIHO 1041

PITTSBURGH PA
AS A MUTUAL ROVTCTIOH +O CLrcnV w VflIC HO OV nCLV ALL nCPORT
AMC SUOMIO Al 1 CO 0TTIAL 101t0 OF CLIHT nO AUTHORIZATION
FOR _ULICATIOM UI 4TAT AHT COMCLU IOM OR T_ACT1 IRON OR RGAROIHO

OUR RPORT I R4nvO MOINO OUR wRr TT LH APPROVAL

ORDER No PG6307

CLIENTS No

Analysis of

Marked

Submitted by

Reported tc

As Received

MOISTURE
VOLATILE MATTER
FIXED CAR= ON

ASH

SULPHUR
ETU PER POUND

REPORT
July 10 056

C 0AT

M14

Mancr Real Estate Co

LABORATORY

FILE No

Manor Real Estate Co
Buck Hill Bottom
Industrial Site Developnerit
CO Ri wand D Snouf fer
1520 1 arme rs B r k Bld
rittsbur`ii 22 rerna

FUSIC I TEMPERATURE OF ASH

AST1 FR E SWELLI`G INDEX

176
4150
4459
1215

589
12696

19 70OF

PITTSBURGH TESTIN

a

3 Copies iiaior Real Estate Co Manager Cheri
Lawrence

cn

Form 401

No L61100

Dry Basis

42 •
4539
1237

600
12923

AEC 03357



LOOR INTO 1t EAeTN

7h 7
G5•4 •

N
y

oorss

12011215 CHARTIERS AvENUE

PITTSBURGH 20 PA
PHONE WALNUT I5816

F o r AN03RElL•SL1L•
Record of Hole FloX17
Location C9D

5E 1

Surface Elevation •5•A2
W UILSOm

D r i i l e r IDOYLE

STRATA

OVERDURDEN

YELLOW SANDY SI+AL E

GRAY SANOSTC

DARK SHALE

7

CAP SHAT

GaY Su+T r

00

GRAY SANnY SrT r

DARK SHALE

Li rrrsTnnlr

erErd Su+r r

GRAY SHALE

COAL SHALE PART MG3

GRAY St LE

L111E 514 ALE

C 1 GREEN SHALE

CRAY 5Arfr GTptE

lv 5

Date

Data Completed 5316

FEET INCHES
TOTAL

10

S

40

3

1

•tA

2

14

21

in

0

0

10 0

531 0

61 0

1 0 146 0

17 0 163 0

1 6

21 6 1861 0

20 0 203 0

7 6 2 31 6

9 6 21e C

1 1 >
I

AEC 03358



r

wt LOOX INTO THE AATI1

INCHES

6 0
241 0

77r C
21 2 i

2F
4 1

172
6

r

Location

C

Surface Elevation

DrillerSTRATA

lply t ll ru S

SL

t

iz

2

r
15

3

A

rpt r 1 1

MAIN A001

12011215 CHAi7TIERS AVENUE

PITTSBURGH 20 PA

pHON WALNUT 15816

Record of Hole No

Date Started

Date Completod

FEET

ES+TgEAI<

TOTAL

364 0

6 0 370 0

2
I

C 372
n

S

i i

Un1lu nT Lk u

377 6

332 6®

I urlk duly IIU ulAkuwrIl v wrTUL• lu iil• hws adlr3

AEC 03359

6
I

a

307 6

6

322 6`

326

0

n
I

for n



WE LOOK INTO fill NM

E 5 P q v p UrZ f D • ` ° `• rl lry n f 1 e
l• t• 1•D1 r

t`LJ CC ••Y L vE 4

t
l

12011215 CRARTIERS AVENUE

PITTSBURGH 20 PA

PHONE WALNUT 15816

4

For

Surece Elevation

D r t
I I e r • D0YL °

Record of Hole No17C 717rNUED

Location i7O•f•5E1=L• Gf1C

Date Started

Dete Completed 37356

STRATA FEET INCHES TOTAL
382 6

COAL ° g I

4 5 386 11

HARO CRAY SHALZ 3 0 389 11

AEC 03360



PITTSBURGH TT11G LT130 2TORY
CT_LIN to it

PITTSBURGH PA
wUTUAL IO1G11ON TO CLFNT TNr PULIC _NO OUwstLVC ALL RtPORTC uMITTru A wC COrr10NTIaL 10111 Or CLINr wO Au TwonIzArI JN

FOR IVLICATIO+1 01 Tw1CNNT COiaCLUICN an TRACT rON ON GAOINO
OUR tron I CO rtnuNG OUR `AAIT7t APPROVAL

LADORATORY No

v

REPORT
Juu1e 8 lS6

Analysis

Marked 1117

FILE No

Submitted by tianor Real Estate Ccl•pany

Reported to ianor Real Estate Compay
Buck Hill Scttcr
Industrial Site Develcoment

As Received Dry Basis

MOISTURE 1766
VOLATILE irATTER 4330 4408
FIXED CAREON 46 54 47 37
ASH 840 853

SULPHUR 478 487
BTU PER POUND 13312 13550

FUSICN TEM1PERATURE OF ASH 1920°F

ASTM FREE SWELLING INDEX

A Sw Lf

PITTSBURGH TESTINQ L B0RAT0Ry

Lawrence ones
3 Copies aicr Real Estate Cc Manager Chem a1 Divisi cn

rrJ

of C 0 A L

AEC 03361



DIAMOND DRILL HOLE C9804

Page No 1 of 2

Field Engineer

Surface Elevation

Bill Beam

96466
Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Northing

Easting

685683

2420867

LG Hetager Drilling Inc

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearing

Physical

Properties HR

Thickness of

Hard Rock

ft
900 000 900 Casing

5 70 9 00
000

1470 Claystone gy
0 002030 1470 3500 Shale gy sandy

10 60 35 0 000

1190

0

4560

4560 Sandstone gy

5750 Claystone gy limey
y 1060

180 5750 5930 Limestone nodular
000

1470 5930 7400 Shale gy limey w clay

y 180

230 7400 7630 Limestone shaley nodular
000

4 40 76 30 y 230
8070 Claystone gy

210 8070 8280 Limestone gy
000

320 8280 8600 Shale gyred
y 210

1090 8600 9690 Claystone gy limey

000

390 9690 10080 Shale gy sandy limey

000

11 20 100 80
000

9 20 112 0

11200 Limestone gy
y 1120

0 12120 Claystone gy

12 80 121
00020 13400 Shale gy

1710 13400 15110 Limestone nodular
000

8 50 151 y 1710

3 80

10

159 60

15960 Shale gy
000

16340 Limestone gy

5 00 163 40 y 380
16840 Shale gy

1200 16840 18040 Limestone shaley nodular
000

1100 18040 19140 Shale blk
y 1200

070 19140 19210 Coal
000

260 19210 19470 Shale blk
000

400 19470 19870 Shale gy sandy
000

1510 19870 21380 Shale blk
000

100 21380 21480 Coal
000

0 20 214 8
000

0 21500 Claystone gy
0 00020 21500 21520 Coal

020 21520 21540 Shale blk
000

070 21540 21610 Coal
000

060 21610 21670 Shale blk
000

25 40 216 70
000

24210 Limestone gy
070 24210 24280 Shale gy sandy

y 2540

2 80 24 000

0 70

280

245 60

24560 Limestone nodular
y 280

2 70 246 30

24630 Claystone gy
000

24900 Limestone gy
2 50 249 00 y 270

25150 Claystone gy
0 00040 25150 25190 Shale blk

120 25190 25310 Coal
000

120 25310 25430 Shale blk
000

4 90 254 30
000

25920 Limestone gy
080 25920 26000 Shale blk

y 490

11 10 260 0
000

13 60

0

271 0

27110 Limestone nodular
y 11101 28470 Claystone gy

080 28470 28550 Coal
000

020 28550 28570 Shale dk
000

0 60 285 70 000
28630 Claystone gy

0 00530 28630 29160 Coal PITTSBURGH No8
1040 29160 30200 Limestone nodular

y

000

10 40
Total Depth 30200

11820

Total Thickness of Hard Rock Overlying Mining Unit

11820

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 39

C9804xls

406 PM91122007

AEC 03362



v
DIAMOND DRILL HOLE C9804

Page No 2 of 2

Depth
Thickness of

Thickness From To
Water

Physical Hard Rock
ft ft Strata

Bearing Properties HR ft

Hard Rock

Soft Rock

Percent

39
61

Thickness

Ft
11820

18380

30200

W

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

S l h

CaCO3 tons as CaCO3
u p ur Total Sul Total

u
l

Roof 10

ft

C
4920 238 195 744 252

oal 377 496 207 15500 1512
Bottom 10

f
t 34000 183 160 5700 2830

C9804xls

406 PM911212007

AEC 03363



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200129

Field Engineer Kim Cecil

Surface Elevation
1110

Drill Hole Coordinates State Plane 1927 NA Datum
Northing 673180

Easting 2412800
Drilling Company Kerogen Resources

a

Thickness

ft

Depth

From

ft
To

ft
Water

Page No 1 of

Thickness of

Physical Hard Rock

1600 000 1600 Casing
amy rrV cross r1K ft

180 1600 1780 Shale ss stksQy Yes
000

880 1780 2660 Cla stone
cm em 000

130 2660 2790 Shale bilk coal stks
cv ev 000

020 2790 2810 Shale dk
ac cm em 000

110 2810 2920 Coal bone stks
cm em 000

760 2920 3680 Cla tone
ac cv ev 000

490 3680 4170 CIa stone gy is nods

cv ev p 00

270 4170 4440 Shale gy ss stks
ak cv ev 000

1360 4440 5800 Sandstone massive

cm em 000

1400 5800 7200 Sandstonegy crossbeds
Cs es 1360

3620 7200 10820 Sandstone gy sh stks
Cs es 1400

015 10820 10835 Shale blk coal stks
cs es 3620

020 10835 10855 Coal bone stks LITTLE WASHINGTON
ac cm em 000

055 10855 10910 Bone coal la ers
ac cv ev 000

120 10910 11030 CIa tone qv I
s nods

Sc cv ev 000

190 11030 11220 Limestone shale y massive

ak cv ev 000

410 11220 11630 CIa tone

I
s nods

ak cs es 190

800 11630 12430 Shalegy sandy I
s nods

ak cv ev 000

440 12430 12870 Shale gy ss stks
ak cm em 000

160 12870 13030 Shale
cm em 000

070 13030 13100 Shale red
cm em 000

570 13100 13670 Shale
cm em 000

050 13670 13720 Shale red
cm em 000

050 13720 13770 Shale
cm em 000

025 13770 13795 Shale dk gy layered

cm em 000

195 13795 13990 CIa tone gy Is nods
cm em 000

175 13990 14165 Sandstone gy sh stks

ak cv ev 000

365 14165 14530 Shale gy sandy slumped

cs es 175

290 14530 14820 Shalegy sandy massive
cm em 000

130 14820 14950 Shale dk gy
cm em 000

290 14950 15240 Limestone shale layered
cm em 000

080 15240 15320 Shale dk
ak cses 290

060 15320 15380 Limestone shaley massive

cm em 000

310 15380 15690 CIa stone

ak cs es 060

035 15690 15725 Shale bilk coal silks
cv ev 000

105 15725 15830 Cla stone
ac cm em 000

155 15830 15985 Shale
cv ev 000

3 05 15985 16290 Shale ss stks
cm em 000

340 16290 16630 Sandstone sh stks
cm em 000

230 16630 16860 Shale
cs es 340

010 16860 16870 Coal pyrite WAYNESBURG A cm em 000

080 16870 16950 CIa stone
ac cv ev 000

012 16950 16962 Bone pyrite stks
cv ev 000

108 16962 17070 CIa tone
ac cv ev 000

380 17070 17450 Shale gy ss stks
cv ev 000

480 17450 17930 Shale
cm em 000

012 17930 17942 Coal bone stks WAYNESBURG No 11

cm em 000

018 17942 17960 Shale dk gy coal stks
ac cv ev 000

070 17960 18030 CIa stone

Is nodsgy
ac cm em 000

120 18030 18150 L imestone shaley massive
ak cv ev

ak cs es

000
1 20360 18150 18510 CIa stone Ay I

s nods
090 18510 18600 Limestone shale massive

ak cv ev

ak cs es

000

0 90050 18600 18650 S hale dk

330 18650 18980 C

Ia stone

Is

nods
cm em 000

120 18980 19100 L imestone shale la erect

ak cv ev 000

160 19100 19260 Limestone mosaic
ak cs es 120

ak cs es 160

AEC200129xls

250 PM 111403

AEC 03364
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6

ATTACHMENT 13

Thickness

ft
Water Physical

Page No 2 of

HR

Thickness of

Hard Rock

230 19260 19490 CIa stone gy Is nods
vrcuca 11
ak cv ev 0 00

270 19490 19760 Limestone shale y la red ak cs es 2 70
440 19760 20200 Claystone m Is nods

ak cv ev 0 00
510 20200 20710 CIa stone gy I

s nods
ak cv ev 0 00

400 20710 211 0
0 Shale red

020 21110 21130 Shale dk
cm em 000

250 21130 21380 Claystone gm
cm em 000

190 21380 21570 Shale gm
cv ev 000

100 21570 21670 Shale red
cm em 000

070 21670 21740 Shale m
cm em 000

590 21740 22330 CIa stone

Is nods
cm em 000

ak cv ev 0 00
280 22330 22610 Shale gy sandy cm em 0 00
240 22610 22850 Shale gy ss stks cm em 0 00
270 22850 23120 Shale gy sandy slum ed cm em
370 23120 23490 Sandstone gy crossbeds

cs es
200 23490 23690 Limestone shaley massive

ak cs es 2
140 23690 23830 Limestone shale y layered Mak cs es
080 23830 23910 CIa stone gy Is nods

ak Cv ev
120 23910 24030 Limestone shale y massive

ak cs es
270 24030 24300 CIa stone I

s nods
ak cv ev 0 00

140 24300 24440 Limestone massive
ak cs es 1 40

100 24440 24540 Limestone layered ak cs es 1 00
620 24540 25160 CIa tone gy I

s nods
ak cv ev 0 00

350 25160 255

0
0 Shale gm sandy Is nods

ak cm em 0 00
170 25510 25680 Sandstone sh stks

Cs es 1 70
370 25680 26050 CIa stone gy I

s nods
ak cv ev 0 00

180 26050 26230 CIa stone gm is nods
ak cv ev 0 00

250 26230 26480 Limestone shale y massive
ak cs es 2 50

340 26480 26820 CIa stone gm I
s nods ak cv ev 0 00

160 26820 26980 Shale red
230 26980 27210 Limestone shale y massive

cm em 000
ak cs es 2 30

310 27210 27520 CIa stone qY I
s nods

ak cv ev 0 00
380 27520 27900 Limestone shale layered ak cs es 3 80
750 27900 28650 CIa stone

I
s nods

ak cv ev 0 00
090 28650 28740 Limestone nodular

ak cs es 0 90
170 28740 28910 CIa tone gm is

nods
ak cv ev 0 00

500 28910 29410 Limestone massive
ak Cs es 5 00

300 29410 29710 Limestone shaley la red
ak Cs es 3 00

070 29710 29780 Claystone gy I
s nods

ak cv ev 0 00
160 29780 29940 Limestone mosaic

ak cs es 1 60
080 29940 30020 Shale gm
230 30020 30250 Limestone layered

cm em 000
ak cs as 2 30

320 30250 30570 CIa tone

I
s nods

ak cv ev 0 00
580 30570 31150 Limestone shaley layered ak Cs es 5 80
190 31150 3130 Shale gm sandy I

s nods
ak cm em 0 00

330 31340 316

0
0 Shale gy ss layers I
s nods ak cm em 0 00

600 31670 32270 Sandstonegy slumDed

020 32270 32290 CIa stone gm
cs es 600

020 32290 32310 Shale blk coal stks
cv ev 000

050 32310 32360 Coal bone stks SEWICKLEY No 9

ac cm em 000

020 32360 32380 Shale blk
Sc cv ev 000

090 32380 32470 Cla stone dk

ac cm em 000

1920 32470 34390 Shale
cv ev 000

230 34390 34620 Shale ss stks
cm em 000

110 34620 34730 Shale
cm em 000

150 34730 34880 Shale dk
cm em 000

010 34880 34890 Bone FISHPOT
cm em 000

052 34890 34942 Coal bone stks

ac cv ev 000

002 34942 34944 Pyrite
ac cv ev 000

041 34944 34985 Coal bone stks
ac cs es 000

025 34985 35010 CIa stone dk
ac cv ev 000

130 35010 35140 Coal bone stks
cv ev 000

030 35140 35170 C Ia stone dk
ac cv ev 000

050 35170 35220 Coal sh stks
cv ev 000

040 35220 35260 C

Ia tone blk

ac cv ev 000

100 35260 35360 L imestone nodular
ac cv ev 000
ak cs es 1 00

580 35360 35940 L imestone mosaic ak Cs es 5 80
210 35940 36150 L imestone massive

ak cs es 210

Depth

From

ft
To

ftl

DIAMOND DRILL HOLE AEC200129

Str

AEC200129xIs
250 PM114103

AEC 03365



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200129

Thickness

n
Depth

From

ft
Physical

Page No 3 of

Thickness of

Hard Rock

100 36150 36250 Clastone

I
s nods

yy wF 0u

ak cv ev

nR Jl
0 00

490 36250 36740 Limestone mosaic
ak cs as 4 90

070 36740 36810 Sandstone gy sh stks

290 36810 37100 Cla tone gm I
s nods

cs as

ak cv ev

070

000
120 37100 37220 Shale ss stks cm em 000
220 37220 37440 Shale
390 37440 37830 Limestone shale layered

cm em

ak cs as

000

3 90
330 37830 38160 Cla tone gy I

s nods
ak cv ev 0 00

015 38160 38175 Shale blk

1

Sc cm em 000
35 38175 38310 Shale gm

1120 38310 39430 Cla tone gm Is nods

cm em

ak cv ev

000

0 00
150 39430 39580 Shale gm cm em 0 00
420 39580 40000 Clays one gm I

s nods
ak cv ev 0 00

140 40000 40140 Shale ny
040 40140 40180 Limestone shaley

cm em

a
l k as

000

0 40
230 40180 40410 Shale Is nods

ak cm em 0 00
160 40410 40570 Cla stone gy I

s nods
ak cv ev 0 00

340 40570 40910 Shale gy sandy
365 40910 41275 Shale dk

cm em 000

120 41275 41395 Shale dk ss stks

cm em 000

030 41395 41425 Shale dk coal stks
cm em 000

065 41425 41490 Shale dk
ac cm em 000

075 41490 41565 Shale dk ny ss stks

cm em 000

085 41565 41650 Sandstone gy sh pebbles

cm em 000

190 41650 41840 Shale dk gy ss stks
cs as 085

065 41840 41905 Sandstone ay massive
cm em 000

2
cs as 065

50 41905 42155 Sandstone coal bands

125 42155 42280 Shale dk gy ss stks
ac cs as 250

020 42280 42300 Sandstone coal sparsgy
cm em 000

0
ac cs as 020

85 42300 42385 Shale dk gy coal stks

060 42385 42445 Coal sh layers PITTSBURGH No 8 ROOF COAL
ac cm em 000

050 42445 42495 Shale dk gy coal stks

ac cv ev 000

075 42495 42570 Shale bik ss stks
Sc cm em 000

085 42570 42655 Sandstone gy sh stks

ac cm em 000

080 42655 42735 Shale dk gy ss stks
cs es 085

115 42735 42850 Sandstone gy massive
cm em 000

072 42850 42922 Coal pyrite PITTSBURGH No 8

cs as 115

004 42922 42926 Coal dull
ac cv ev 000

055 42926 42981 Coal to
ac cv ev 000

006 42981 42987 Coal dull
ac cv ev 000

140 42987 43127 Coal
ac cv ev 000

060 43127 43187 Coal pyrite

ac cv ev 000

105 43187 43292 Coal
ac cv ev 000

010 43292 43302 Shale bik

ac cv ev 000

340 43302 43642 Cla stone dkgyac cm em 000

260 43642 43902 Shale gy I
s nods

cv ev

ak cm em
000

0 00
075 43902 43977 Cla tone blk tan

130 43977 44107 Shale gy sandy Is nods
ac cv ev

ak cm em
000

0 00
075 44107 44182 Shale gy ss layers nods

ak cm em 0 00
130 44182 44312 Sandstone sh stksgy

Total Depth 44312
cs es 130

15385

Acid Producing ac

Alkaline Producing ak

Compactible c vvery rnmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

AEC200129xls

Water

Bearin

15385

35

250 PM11403

AEC 03366



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200129

Page No 4 of

Thickness

Depth

From To Water Physical

Thickness of

Hard Rock
ft ft ft Strata

Bearing Properties HR ft
Ft

Hard Rock 15385 35
Soft Rock 28927 65

44312

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency
Neutralization

1000 tons as tons1000
Potential tons1000 Total

Pyritic CaCO3 tons as CaCO3
Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10 f
t

Coal

Bottom 10 ft

AEC200120xls
250 PM 114103

AEC 03367



4

6

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200130

Field Engineer Kim Cecil

Surface Elevation 1080

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft

To

ft Strata

668760

2416150

Kerogen Resources

Water Physical

Page No 1 of 5

Thickness of

Hard Rock

1900 000 1900 Casin
000

565 1900 2465 Shale gy Yes cm em 000
6065 2465 8530 Sandstone gy sh stks

cs es 6065
080 8530 8610 Shale dk gy sand cm em 000
095 8610 8705 Sandstone gy crossbeds cs es 095
080 8705 8785 Sandstone gy coal spars Cs es 080
720 8785 9505 Sandstone gy sh stks cs as 720
020 9505 9525 Shale gy ss stks cm em 000
035 9525 9560 Coal bone stks LITTLE WASHINGTON ac cv ev 000
008 9560 9568 Shale dk gy coal stks

ac cm em 000
017 9568 9585 Shale blk coal stks ac cm em 000
015 9585 9600 Shale dk gy coal stks ac cm em 000
040 9600 9640 Shale gy cm em 000
020 9640 9660 Shale blk

Sc cm em 000
035 9660 9695 Shale dk cm em 000
100 9695 9795 Limestone shaley nodular ak cs es 100
080 9795 9875 Limestone nodular

ak cs es 080
125 9875 10000 Cla stone

cv ev 000
480 10000 10480 Cla stone I

s nods ak cv ev 000
420 10480 10900 Shale gy I

s nods
ak cm em 000

250 10900 11150 Shale ay
I cm em 000

430 11150 11580 Sandstone gy sh stks
cs as 430

200

070

11580

11780

11780

11850

Shale ay sandy

Cla tone gy sandy Is nods

cm em

ak cv ev

000

000
395 11850 12245 Shale cm em 000
155 12245 12400 Limestone shaley nodular ak cs es 155
110 12400 12510 Sandstone gy massive

cs as 110
250 12510 12760 Sandstone gy sh stks

cs as 250
110 12760 12870 Shalegy sandy cm em 000
110 12870 12980 Shale gy ss stks cm em 000
120 12980 13100 Shale gy sandy cm em 000
235 13100 13335 Shale cm em 000
015 13335 13350 Shale dk cm em 000
045 13350 13395 Shale gy Is

nods
ak cm em 000

035 13395 13430 Shale dk cm em 000
270 13430 13700 Limestone shale y nodular ak cs as 270
165 13700 13865 Shale cm em 000
075 13865 13940 Shale dk cm em 000
210 13940 14150 Cla tone

cv ev 000
015 14150 14165 Shale blk

ac cm em 000
018 14165 14183 Bone coal stks WAYNESBURG A ac cv ev 000
006 14183 14189 Shale bik ac cm em 000
009 14189 14198 Bone coal stks

ac cv ev 000
127 14198 14325 Cla ystone cv ev 000
220 14325 14545 Shale cm em 000
010 14545 14555 Shale dk gy coal stks

ac cm em 000
060 14555 14615 Shale cm em 000
075 14615 14690 Shale dk cm em 000
125 14690 14815 Shale sandy cm em 000
095 14815 14910 Cla stonedk cv ev 000
115 14910 15025 Shale gy cm em 000
055 15025 15080 Shale gy interbedded ss cm em 000
650 15080 15730 Sandstone gy sh stks Cs as 650
275 15730 16005 Sandstone gy crossbeds cs es 275
195 16005 16200 Shale gy interbedded ss cm em 000
090 16200 16290 Shate cm em 000
165 16290 16455 Shale dk cm em 000

AEC200130xds
249 PM114103

AEC 03368
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0

ATTACHMENT 13

Thickness

ft

Depth

From

ft

DIAMOND DRILL HOLE AEC200130

Strata

Water

Bearln

Page No 2 of 5

Thickness of

Physical Hard Rock

020 16455 16475 Shale bik
ac cm em 000

035 16475 16510 Coal bone stks WAYNESBURG No 11 ac cv ev 000
005 16510 16515 Shale cm em 000
007 16515 16522 Bone coal stks

ac cv ev 000
403 16522 16925 Shale cm em 000
115 16925 17040 Shale gy Is nods ak cm em 000
080 17040 17120 Limestone nodular ak cs es 080
060 17120 17180 Shale gy Is

nods
ak cm em 000

045 17180 17225 Limestone shale y nodular ak cs es 045
120 17225 17345 Limestone nodular ak cs es 120
040 17345 17385 Shale dk gy Is nods ak cm em 000
295 17385 17680 Limestone nodular

ak cs es 295
210 17680 17890 Shale dk cm em 000
020 17890 17910 Shale gy Is nods ak cm em 000
060 17910 17970 Limestone shale y nodular ak cs es 060
065 17970 18035 Limestone nodular ak cs es 065
090 18035 18125 Limestone shale y nodular ak cs es 090
040 18125 18165 Limestone nodular ak cs es 040
025 18165 18190 Limestone shale y nodular ak Cs es 025
125 18190 18315 Claystone cv ev 000
045 18315 18360 Cia tone gy Is

nods ak cv ev 000
040 18360 18400 Limestone nodular ak cs es 040
070 18400 18470 Shale gy I

s nods ak cm em 000
120 18470 18590 Claystone cv ev 000
040 18590 18630 Limestone nodular ak cs as 040
060 18630 18690 Shale dk cm em 000
035 18690 18725 Cta stone red cv ev 000
050 18725 18775 Cla stone gy I

s nods ak cv ev 000
035 18775 18810 Limestone shale y nodular ak cs es 035
100 18810 18910 Cla tone gy I

s nods ak cv ev 000
025 18910 18935 Shale gy sandy I

s nods ak cm em 000
030 18935 18965 Limestone shale y nodular ak cs es 030
065 18965 19030 Shale dk gy I

s nods ak cm em 000
070 19030 19100 Limestone nodular ak cs es 070
175 19100 19275 Cla tone dk

cv ev 000
025 19275 19300 Limestone shale y nodular ak Cs es 025
015 19300 19315 Cla tone cv ev 000
025 19315 19340 Cla tone dk cv ev 000
145 19340 19485 Cla stone cv ev 000
130 19485 19615 Cla tone red cv ev 000
325 19615 19940 Shale gy cm em 000
180 19940 20120 Cla tone gy I

s nods ak cv ev 000
045 20120 20165 Cia tone red

cv ev 000
125 20165 20290 Shale gy I

s nods ak cm em 000
030 20290 20320 Shale red cm em 000
055 20320 20375 Cla stone red

cv ev 000
025 20375 20400 Cla stone Is nods ak cv ev 000
035 20400 20435 Shale cm em 000
040 20435 20475 Limestone shale y nodular ak cs es 040
605 20475 21080 Shale gy I

s nods ak cm em 000
120 21080 21200 Cie stone gy I

s nods ak cv ev 000
060 21200 21260 Shale gy I

s nods ak cm em 000
220 21260 21480 Sandstone sh stks Cs as 220
125 21480 21605 Shale ss stks cm em 000
135 21605 21740 Shale gy Is

nods
ak cm em 000

275 21740 22015 Shale gy sandy cm em 000
135 22015 22150 Limestone nodular ak cs es 135
095 22150 22245 Shale gy I

s nods ak cm em 000
140 22245 22385 Limestone shaley nodular ak cs es 140
075 22385 22460 Shale gy I

s nods ak cm em 000
040 22460 22500 Limestone shaley nodular ak cs es 040
095 22500 22595 Limestone nodular ak cs es 095
150 22595 22745 Limestone shale y nodular ak cs es 150
115 22745 22860 Limestone nodular ak cs es 115
050 22860 22910 Limestone shaley nodular ak cs es 050
040 22910 22950 Limestone nodular ak cs es 040
090 22950 23040 Shale Is

nods ak cm em E• 000
1000 23040 23140 L imestone nodular ak cs es y 100

AEC200130xls
249 PM1 1403

AEC 03369
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ATTACHMENT 13

Thickness

ft

Depth

From

ft
To

fftl

DIAMOND DRILL HOLE AEC200130

Physical

Page No 3 of 5

HR

Thickness of

Hard Rock

115 23140 23255 Cia stone gy I
s nods ak cv ev 0 00

160 23255 23415 Shale red I
s nods

ak cm em 0 00
115 23415 23530 Shale cm em 000090 23530 23620 Limestone shale v nodular ak cs es 0 90
135 23620 23755 Shale red cm em 0 00
490 23755 24245 Shale gy sandy I

s nods
ak cm em 0 00025 24245 24270 Shale

040 24270 24310 Limestone shaley nodular
cm em

ak cs es

000

0 40
120 24310 24430 Claystone gy I

s nods ak cv ev 0 00
025 24430 24455 Limestone shaley nodular

ak cs es 0 25330 24455 24785 Shale Is nods ak cm em 0 00
115 24785 24900 Core loss

150 24900 25050 Limestone nodular
ak cs es

000

1 50
345 25050 25395 Shale gy I

s nods ak cm em 0 00320 25395 25715 Claystone gm I
s nods

ak cv ev 0 00070 25715 25785 Shale red
cm em 0 00

015 25785 25800 Cia stone m
cv ev 0 00

110 25800 259

0
0 Limestone shale y nodular ak Cs es 1 10

105 25910 26015 Limestone nodular ak cs es 1 05
195 26015 26210 Shale gy Is nods

ak cm em 0 00
065 26210 26275 Shale dk

Is nods ak cm em 0 00230 26275 26505 Limestone nodular
ak Cs as 2 30215 26505 26720 Shale dk gy I

s nods ak cm em 0 00
195 26720 26915 Limestone shaley nodular

ak cs es 1 95
180 26915 27095 Shale gy Is nods

ak cm em 0 00295 27095 27390 Limestone shaley nodular ak cs es 2 95055 27390 27445 Limestone nodular
ak cs es 0 55

150 27445 27595 Shale gy I
s nods ak cm em 0 00200 27595 27795 Shale dk cm em 0 00625 27795 28420 Limestone nodular
ak cs es 6 25365 28420 28785 Limestone layered ak cs es 3 65

070 28785 28855 Limestone nodular
ak Cs es 0 70050 28855 28905 Shale gy is nods

ak cm em 0 00
165 28905 29070 Limestone nodular

ak cs es 1 65075 29070 29145 Shale dk gy is nods
ak cm em 0 00055 29145 29200 Limestone shaley nodular ak cs es Y 0 55

150 29200 29350 Limestone nodular akcs es 1 50
305 29350 29655 Shale gy sandy I

s nods
ak cm em 0 00095 29655 29750 Sandstone gy sh stks

cs es 0 95
150 29750 29900 Shale gy sandy I

s nods ak cm em 0 00
065 29900 29965 Limestone nodular ak cs es 0 65
115 29965 30080 Shale gy sandy I

s nods ak cm em 0 00085 30080 30165 Limestone layered
ak cs es 0 85

225 30165 30390 Shale gy sandy Is nods
ak cm em 0 00

360 30390 30750 Cla stone gy is nods
ak cv ev 0 00

160 30750 30910 Shale dk gy I
s nods ak cm em 0 00

195 30910 31105 Cla tone py I
s nods

ak cv ev 0 00
145 31105 31250 Cla stone dk

075 31250 31325 Shale
cv ev 000

055 31325 31380 Cla stone
cm em 000

985 31380 32365 Shale sand

Is nods
cv ev

ak cm em
000
0 00025 32365 32390 Sandstone gy sh stks

125 32390 32515 Shale gy sandy
cs es 025

070 32515 32585 Shale gy sandy is nods

cm em
ak cm em

000

0 00060 32585 32645 Shale dk gy sandy cm em 0 00045 32645 32690 Sandstone gy sh stks
cs es 0 45

025 32690 32715 Shale sandy

010 32715 32725 Sandstone gy sh stks
cm em 000

030 32725 32755 Shale gy sandy
cs es 010

010 32755 32765 Sandstone sh stks
cm em 000

135 32765 32900 Shale gy sandy

cs es 010

175 32900 33075 Sandstone sh siks
cm em 000

085 33075 33160 Sandstone ay massive
Cs es 175

050 33160 33210 Sandstone sh stks

cs es 085

175 33210 33385 Shale sandy

cs es 050

160 33385 33545 Sandstone gy sh stks
cm em 000

125 33545 33670 Shale gy sandy
cs es 160

065 33670 33735 Shale dk
cm em 000

cm em 000

AEC2001301s

Water

Bearin

249 PM1114103

AEC 03370
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ATTACHMENT 13

Depth

From

ft
To

1 11

DIAMOND DRILL HOLE AEC200130

Physical

Page No 4 of 5

Thickness of

Hard Rock

190 33735 33925 coal stksShale dk gy

earu rim dues nr n
020 33925 33945 Shale blk

ac cm em 000

0 65 339 4
ac cm em 000

5 34010 Claystone

010 34010 34020
cv ev

Claystone dk
000

010 34020 34030
cv ev

Bone coal stks FISHPOT
000

022 34030 34052
ac cv ev

Shale Nit coal stks
000

013 34052 34065
ac cm em

Bone coal stks
000

080 34065 34145
ac cv ev

Coal bone stks
000

045 34145 34190
ac cv ev

Shale dk
000

035 34190 34225
cm em

Coal bone stks
000

070 34225 34295
ac cv ev

Shale dk
000

055 34295 34350
cm em

Shale
000

280 34350 34630
cm em

Limestone nodular
ak cs es

000

2 80080 34630 34710 Limestone shaley nodular
ak cs es 0 80230 34710 34940 Limestone nodular ak cs es 2 30075 34940 35015 Limestone shale nodular
ak cs es 0 75230 35015 35245 Limestone massive
ak cs es 2 30050 35245 35295 Shale dk gy Is nods

ak cm em 0 00070 35295 35365 Limestone nodular
ak cs es 700095 35365 35460 Limestone shaley nodular ak cs es 0 95060 35460 35520 Limestone nodular
ak cs es 0 60

175 35520 35695 Limestone mosaic ak cs es 1 75
160 35695 35855 Limestone nodular ak cs as 1 60125 35855 35980 Cla tone m Is nods ak cv ev 0 00
155 35980 36135 Shale sandy I

s nods
ak cm em 0 00

145 36135 36280 Sandstone qy sh stks

140 36280 36420
cs es

Shale gy san
145

100 36420 36520
cm em

Sandstone sh stks
000

120 36520 36640
cs es

Shale gy sand
100

060 36640 36700
cm em

Sandstone gy sh stks
000

190 36700 36890
cses

Shale gy I
s nods

ak cm em

060

0 00035 36890 36925 Limestone nodular
ak cs es 0 35060 36925 36985 Limestone shale nodular
ak cs es 0 60045 36985 37030 Shale dk gy I

s nods
ak cm em 0 00

225

0 70

37030

372 55

37255 Limestone nodular
ak cs es 225

37325 Cla stone gm Is nods ak cv ev 0 00085 37325 37410 Cla stone

I
s nods

ak cv ev 0 00
105 37410 37515 Cla tone dk

105 37515 37620 Shale dk
cv ev 000

380 37620 38000 Shale dk gy I
s nods

cm em
cmak em

000
0 00065 38000 38065 Limestone shale nodular ak cs es 0 65465 38065 38530 Limestone nodular ak cs es 4 65265 38530 38795 Limestone shalev nodular ak cs es 2 65250

2 50

38795

390 45

39045 Limestone nodular
ak cs es 250

39295 Cla stone I
s nods

ak cv ev 0 00175 39295 39470 Shale

055 39470 39525 Limestone shaley nodular

cm em
ak cs es

000
1 75165 39525 39690 Shale gy I

s nods ak cm em 0 00055 39690 39745 Limestone shaley nodular ak es 1 65100 39745 39845 Cla tone m

is

nods
ak cv ev 0 00080 39845 39925 Cla tone

Is nods ak cv ev 0 00030 39925 39955 Limestone nodular
ak cs es 0 80075 39955 40030 Shale dk cry

090 40030 40120 Cla stone

cm em 000

020 40120 40140 Shale bik coal stks
cv ev p 00

145 40140 40285 Shale
ac cm em 000

013 40285 40298 Shale bik
cm em 000

030 40298 40328 Coal rite PITTSBURGH No 8 ROOF COAL
ac cm em 000

015 40328 40343 Bone coal stks
ac cv ev 000

055 40343 40398 Shale dk
ac cv ev 000

014 40398 40412 Shale bik
cm em 000

012 40412 40424 Shale blk coal stks
ac cm em 000

035 40424 40459 Coal bone stks
ac cm em 000

015 40459 40474 Shale dk
ac cv ev 000

020 40474 40494 S hale bik
cm em 000

020 40494 40514 S hale dk
ac cm em 000

017 40514 40531 S hate blk coal stks
cm em 000

145 40531 40676 S hale dk
ac cm em 000

cm em 000

Thickness

ft

AEC200130xIs

249 PM1 1403

AEC 03371

Water

B I



v
ATTACHMENT 13

Thickness

ft

Depth

From

ft

DIAMOND DRILL HOLE AEC200130

Water Physical

Page No 5 of 5

Thickness of

Hard Rock

205 40676 40881 Shale dk gy interbedded ss

• acmem
1
000

055

103

40881

40936

40936

41039

Shale dk

Coai PITTSBURGH No 8

cm em

ac cv ev

000
000

006 41039 41045 Shale bik coal stks ac cm em 000
150

007

41045

41195

41195

41202

Coal

Fusain

ac cv ev

ac cv ev

000
000

210 41202 41412 Coal
ac cv ev 000

010 41412 41422 Coal bone stks
ac cv ev 000

008 41422 41430 Bone coal stks
ac cv ev 000

370 41430 41800 Shale dk gy I
s nods ak cm em 000

100 41800 41900 Shalegy Is

nods
ak cm em 000

215 41900 42115 Shale sandy I
s nods ak cm em 000

100 42115 42215 Shalegy ss stks Is nods ak cm em 000
010 42215 42225 Shale gy sandy is nods ak cm em 000
110 42225 42335 Shalegy I

s nods ak cm em 000
117 42335 42452 Shale gy sandy Is nods ak cm em 000
110 42452 42562 Shalegy ss stks I

s nods ak cm em 000
120 42562 42682 Shalegy Is

nods ak cm em 000
020 42682 42702 Cia tone gy Is nods

ak cv ev 000
245 42702 42947 Shale gy ss stks is

nods ak cm em 000
027 42947 42974 Sandstone gy sh stks cs as 027
508 42974 43482 Shale gy as stks Is nods ak cm em 000
160 43482

L
43642 Shale gy sandy I

s nods ak cm em 000

I 18567 1

6
Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 18567 43
Soft Rock 25075 57

43642

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total
Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10

f
t

Coal

Bottom 10 ft

AEC200130rds

To

ft

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO
3

Total Sul Total Sul

18567

43

249 PM1 1403

AEC 03372
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ATTACHMENT 13

DIAMOND DRILL HOLE AEC200131

Field Engineer Kim Cecil

Surface Elevation 1310

Drill Hole Coordinates State Plane 1927 NA Datum

Page No 1 of 8

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ft

664700

2421380

Kerogen Resources

Water Physical

Thickness of

Hard Rock

2200 000 2200 Casing 000
070 2200 2270 Shale dk Y cm em 000
125 2270 2395 Shale dk gy ss stks Y cm em 000
430 2395 2825 Shale dk

cly cm em 000
415 2825 3240 Cla stone

cv ev 000
265 3240 3505 Cla stone red gm cv ev 000
105 3505 3610 Cla stone cv ev 000
130 3610 3740 C la stone I

s nods ak cv ev 000
050 3740 3790 Shale gy sandy cm em 000
020 3790 3810 C

la

stone
cv ev 000

400 3810 4210 Sandstone gy sh stks cs es 400
1120 4210 5330 Sandstone gy crossbeds

cs es 1120
260 5330 5590 Sandstone gy sh stks cs es 260
810 5590 6400 Sandstone gy crossbeds

cs es 810
130 6400 6530 Shale cm em 000
110 6530 6640 Shale red cm em 0000
075 6640 6715 Cla stone

cv ev 000
040 6715 6755 Cla stone red gm cv ev 000
035 6755 6790 Cla stone dk cv ev 000
040 6790 6830 C

la

stone

I
s nods ak cv ev 000

440 6830 7270 C

la

stone red m cv ev 000
865 7270 8135 Cla stone red

cv ev 000
200 8135 8335 Shale gy cm em 000
065 8335 8400 Shale gy I

s nods ak cm em 000
065 8400 8465 Shale gy as stks cm em 0000
035 8465 8500 Cla stone cv ev 000
405 8500 8905 Cla stone red

cv ev 000
270 8905 9175 Shale rn I

s nods ak cm em 000
130 9175 9305 Shale gm ss stks cm em 000
100 9305 9405 Cla stone red m cv ev 000
035 9405 9440 Cla stone Is nods ak cv ev 000
075 9440 9515 Sandstone gy sh stks

cs es 075
070 9515 9585 Shale gy cm em 000
130 9585 9715 Sandstone gy sh stks

cs es 130
075 9715 9790 Cla stone rn

Is

nods
ak cv ev 000

140 9790 9930 Cla stone red grn cv ev 000
115 9930 10045 Shale dk

cm em 000
345 10045 10390 Cla stone red rn

cv ev 000
075 10390 10465 Clay tone gy cv ev 000
085 10465 10550 Cla stone dk

cv ev 000
150 10550 107D0 Cla stone

cv ev 000
265 10700 10965 Shale dk gy ss stks cm em 000
125 10965 11090 Shale dk cm em 000
030 11090 11120 Cla stone

cv ev 000
095 11120 11215 Cla stone dk

cv ev 000
220 11215 11435 Cla stone m

cv ev 000
065 11435 11500 Cla stone red rn

cv ev 000
590 11500 12090 Shale gy Is nods

ak cm em 000
175 12090 12265 Cla stone red

cv ev 000
130 12265 12395 Shale gy ss stks Is nods ak cm em 000
030 12395 12425 Shale red rn cm em 000
075 12425 12500 Core Loss

000
110 12500 12610 Shale m cm em 000
055 12610 12665 Shale rn ss stks cm em 000
090 12665 12755 Shale rn cm em 000
245 12755 13000 Shale dk gy ss stks cm em 000

AEC200131xls
828 AM9512007

AEC 03373
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Page No 2 of 8

Thickness of

Hard Rock

245 13000 13245 Shale dk ss stks Is nods ak cm em 000
185 13245 13430 Shale dk cm em 0 00
070 13430 13500 Core Loss

035 13500 13535 Shale dk
000

050 13535 13585 Shale dk gy ss stks

cm em

cm em
000

0 00
140 13585 13725 Shale gm cm em 0 00
070 13725 13795 Shale grn is nods

ak cm em 000
130 13795 13925 Shale gy interbedded ss cm em 0 00
040 13925 13965 Shale red m cm em 0 00
370 13965 14335 Shale red cm em 0 00
060 14335 14395 Shale red rn emcm 0 00
105 14395 14500 Shale red cm em 000
035 14500 14535 Shale red m cm em 0 00
040 14535 14575 Limestone massive ak cs es 0 40
335 14575 14910 Cla stone dk gy Is nods ak cv ev 0 00
165 14910 15075 Cla stone

cv ev 0 00
125 15075 15200 C

la stone red rn
cv ev 0 00

110 15200 15310 C

la

stone red
cv ev 000

290 15310 15600 Shale gy sandy is nods ak cm em 0 00
075 15600 15675 Sandstone gy sh stks

cs es 0 75
090 15675 15765 Shalegy ss stks cm em 0 00
130 15765 15895 Shale dk

065 15895 15960 Shale red rn

cm em 000

105 15960 16065 Cla stone dk
cly

cm em 000

265 16065 16330 Cla stone red Am
cv ev 000

035 16330 16365 Cla stone red purple

cv ev

cv ev

000

0 00
125 16365 16490 Cla stone red

065 16490 16555 Cla stone red gin

cv ev 000

145 16555 16700 C la stone dk
cv ev 000

355 16700 17055 Shalegy ss stks
cv ev 000

080 17055 17135 Shale red

cm em 000

340 17135 17475 Shale gy ss stks
cm em 000

095 17475 17570 Sandstone sh layers

cm em 000

085 17570 17655 Shale gy ss stks
cs as 095

155 17655 17810 Shale red rn

cm em 000

155 17810 17965 Shale gy sandy

cm em 000

185 17965 18150 Shale dk gy ss stks

cm em 000

165 18150 18315 Shale red rn

cm em 000

080 18315 18395 Shale gy

cm em 000

080 18395 18475 Cla stone rn

cm em 000

025 18475 18500 Cla stone
cv ev 000

045 18500 18545 Cla stone dk

cv ev 000

035 18545 18580 Cla stone blk

cv ev 000

040 18580 18620 Shale dk gy I
s nods

ac cv ev

ak cm em

000

0 00
810 18620 19430 Cla stone gy I

s nods
ak cv ev 0 00650 19430 20080 Cla stone red rn

285 20080 20365 C

la

stone red
cv ev 000

055 20365 20420 Cla stone red gin

cv ev 000

090 20420 20510 Cla stone red

cv ev 000

075 20510 20585 Cla stone red gm
cv ev 000

425 20585 21010 Shale gy sandy Is nods

cv ev

ak cm em
000

0 00
795 21010 21805 Shale dk

Is nods
ak cm em 0 00

160 21805 21965 Shale dk gy interbedded ss

215 21965 22180 Sandstone sh stksgy

cm em 000

320 22180 22500 Shale dk gy ss stks
es as 215

170 22500 22670 Shale dk
cm em 000

615 22670 23285 Shale dk gy ss stks

cm em 000

080 23285 23365 Shale dk
cm em 000

195 23365 23560 Shale dk blk

cm em 000

260 23560 23820 Cla stone dk

Is nods

ac cm em

ak cv ev

000

0 00
250 23820 24070 C la stone red rn Is nods ak cv ev 0 00
100 24070 24170 Cla stone

Is nods ak cv ev 0 00
130 24170 24300 Cla stone red rn Is nods ak cv ev 0 00
300 24300 24600 Shale gy

105 24600 24705 Shale gy sandy

cm em 000

130 24705 24835 Sandstone gy massive

cm em 000

105 24835 24940 Shale gy sandy

cs es 130

080 24940 25020 S hale gy Is nods

cm em

ak cm em
000

000

Thickness

ft

AEC200131xls
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050 25020 25070 Cla stone red m
ocann rro ernes HR ft

100 25070 25170 Cla stone dk
cv ev 000

025 25170 25195 Cla stone red rn Is nods
cv ev

ak cv ev

000

0 0055 25195 25250 Shale dk ss stks
0

050 25250 25300 Shale red m
cm em 000

105 25300 25405 Shale dk
cm em 000

210 25405 25615 Shale red
cm em 000

045 25615 25660 Shale red gm
cm em 000

385 25660 26045 Shale dk ss stks
cm em 000

055 26045 26100 Cla stone red gm
cm em 000

185 26100 26285 Shale red
cv ev 000

045 26285 26330 Shale gy

cm em 000

030 26330 26360 Shale blk

cm em 000

175 26360 26535 Shale dk
ac cm em 000

205 26535 26740 Shale
cm em 000

080 26740 26820 Cla stone dk gy Is nods
cm em 000

135 26820 26955 Cla stone rn

Is

nods
ak cv ev 000

175 26955 27130 Cla stone dk

Is nods
ak cv ev 000

230 27130 27360 Cla stone red m
ak cv ev 000

040 27360 27400 Cla stone gy Is
nods

cv ev 000

100 27400 27500 Core Loss

ak cv ev 000

180 27500 27680 Shale

is nods
ak cm em

000

0 00385 27680 28065 Sandstone massive

295 28065 28360 Sandstone gy sh stks

Cs es 385

595 28360 28955 Sandstone crossbeds

cs es 295

330 28955 29285 Sandstone gy sh stks

cs es 595

505 29285 29790 Cla stone dk
Cs es 330

070 29790 29860 Cla stone

cv ev 000

035 29860 29895 Bone coal stks Washington No 12

cv ev 000

095 29895 29990 Coal pyrite

ac cv ev 000

050 29990 30040 Shale blk

ac cv evM 000

960 30040 31000 Cla stone
Sc cm em 000

390 31000 31390 Shale Is nods
cv ev

ak cm em
000

000200 31390 31590 Shale gy ss stks

910 31590 32500 Shale gy is nods
cm em 000

125 32500 32625 Cla stone dk
ak cm em 000

260 32625 32885 Shale blk ss stks
cv ev 000

140 32885 33025 Shale blk

ac cm em 000

215 33025 33240 Shale dk
ac cm em 000

045 33240 33285 Shale dk gy coal stks
cm em 000

040 33285 33325 Shale blk coal stks
ac cm em 000

055 33325 33380 Shale dk gy sandy

ac cm em 000

265 33380 33645 Sandstone gy crossbeds
cm em 000

090 33645 33735 Sandstone gy sh layers

Cs es 265

145 33735 33880 Sandstone gy sh stks
Cs es 090

220 33880 34100 Shale dk
Cs es 145

060 34100 34160 Shale blk coal stks
cm em 000

110 34160 34270 Shale dk
ac cm em 000

170 34270 34440 Shale blk

cm em 000

060 34440 34500 Shale blk coal stks

ac cm em 000

100 34500 34600 Shale dk cly

ac cm em 000

050 34600 34650 Shale dk gy coal stks

cm em 000

155 34650 34805 Shale blk
ac cm em 000

035 34805 34840 Shale blk coal stks
ac cm em 000

140 34840 34980 Cla stone dk
ac cm em 000

150 34980 35130 Shale dk gy interbedded ss
cv ev 000

330 35130 35460 Shale dk gy ss stks

cm em 000

450 35460 35910 Shale dk
cm em 000

020 35910 35930 Shale blk
cm em 000

030 35930 35960 Coal bone stks Waynesburg A ac cm em 000

030 35960 35990 Coal
ac cv ev 000

020 35990 36010 Shale blk coal stks

ac cv ev 000

015 36010 36025 Shale blk

ac cm em 000

090 36025 36115 Limestone shale y nodular
ac cm em

ak Cs es

000

0 90030 36115 36145 Shale dk

050 36145 36195 hale blk
cm em 000

305 36195 36500 Shale gy Is nods
ac cm em 000

040 36500 36540 Shale rn I
s nods

ak cm em 000
ak cm em 000

Depth

From

ft
To

DIAMOND DRILL HOLE AEC200131

AEC200131xJs
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060 36540 36600 Shaledk
rv Iuns nR R

095 36600 36695 Limestone shale y nodular

cm em 000

ak cs as 0 95
095 36695 36790 Shale blk I

s nods
ak cm em 0 00280 36790 37070 Limestone shaley nodular
ak cs as 2 80815 37070 37885 Shale gm I

s nods ak cm em 0 00
305 37885 38190 Shale gy ss silks

275 38190 38465 Shale
cm em 000

275 38465 38740 Limestone shaley nodular

cm em 000

ak cs as 2 75
380 38740 39120 Shale dk gy ss stks

340 39120 39460 Shale
cm em 000

045 39460 39505 Limestone shaley nodular
cm em 000

ak cs es 0 45
185 39505 39690 Limestone nodular ak cs es 1 85050 39690 39740 Shale blk

045 39740 39785 Limestone shaley nodular

ac cm em 000

ak cs es 0 5
025 39785 39810 Shale dk

4

030 39810 39840 Limestone shaley nodular
cm em 000

ak cs as 0 30
155 39840 39995 Shale dk

070 39995 40065 Cla stone blk tan layered

cm em 000

035 40065 40100 Shale blk coal stks
ac cv ev 000

110 40100 40210 Cla stone blk tan layered

ac cm em 000

055 40210 40265 Shale coal stksblk

ac cv ev 000

420 40265 40685 Shale
ac cm em 000

010 40685 40695 Shale dk gy coal stks
cm em 000

005 40695 40700 Shale blk coal stks
ac cm em 000

090 40700 40790 Shale dk
ac cm em 000

320 40790 41110 Shalegy sandy

cm em 000

140 41110 41250 Shale ss stksgy

cm em 000

095 41250 41345 Sandstone gy sh stks

cm em 000

065 41345 41410 Shale
cs as 095Y350

41410 41760 Shale sandy

Icm em 000

200 41760 41960 Shale Qy ss stks
cm em 000

250 41960 42210 Shale dk
cm em 000

090 42210 42300 Shale dk
cm em 000

020 42300 42320 Shale dk coal stks

cm em 000

010 42320 42330 Coal bone stks Waynesburg No 11

ac cm em 000

020 42330 42350 Shale dk gy coal stks
ac cv ev 000

035 42350 42385 Shale dk
ac cm em 000

015 42385 42400 Limestone shaley nodular

cm am 000

ak cs as 0 15
100 42400 42500 Shale gy Is nods

ak cm em 0 00145 42500 42645 Limestone shaley nodular
e 1 45

060 42645 42705 Limestone nodular
0 60145 42705 42850 Shale gy Is nods
0 00150 42850 43000 Limestone nodular l 1 50P050 43000 43050 Shale gy Is nods

ak 0 00125 43050 43175 Limestone nodular
1 25

015 43175 43190 Shale gy Is

nods
0 00

175 43190 43365 Limestone massive
ak cs es 1 75050 43365 43415 Shale dk gy Is nods

ak cm em 0 00
100 43415 43515 Shale gy I

s nods
ak cm em 0 00

255 43515 43770 Shale dk gy Is nods
ak cm em 0 00

170 43770 43940 Cla stone

040 43940 43980 Limestone

g

massive
cv ev 000

ak cs as 0
155 43980 44135 Cla stone

I
s nods

40
ak cv ev 0 00

020 44135 44155 Cla stone red rn I
s nods ak cv ev 0 00

095 44155 44250 Shale dk gy I
s nods ak cm em 0 00135 44250 44385 Shale gy sandy Is nods ak cm em 0 00

085 44385 44470 Cla stone red m

I
s nods ak cv ev 0 00060 44470 44530 Shale sandy

320 44530 44850 Cla stone dk
cly I

s nods

cm em 000

ak cv ev 0 00080 44850 44930 Shale gy ss stks

080 44930 45010 Cla stone

I
s nods

cm em 000

030 45010 45040 Cla stone red rn

I
s nods

ak cv ev 000

ak
110 45040 45150 Claystone

cv ev 000

220 45150 45370 Shale
cv ev 000

160 45370 45530 Cla stone

Is nods

cm em 000
ak cv ev 0 00380 45530 45910 S hale ss stks

145 45910 46055 Shale
cm em 000

045 46055 46100 S hale red gm
cm em 000

cm em 000

AEC200131xIs

828 AM9152007

AEC 03376
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Hard Rock

075 46100 46175 jhaIeqy

• CL1071 riR VC

040 46175 46215 Shale red rn

cm em 000

035 46215 46250 Cla stone dk
cm em 000

200 46250 46450 Shale dk gy Is nods

cv ev

ak cm em

000

0 00050 46450 46500 Limestone nodular
ak cs as 0 50

125 46500 46625 Shale dk gy I
s nods

ak cm em 0 00
115 46625 46740 Limestone nodular

ak es as 1 15
235 46740 46975 Shale dk gy I

s nods
ak cm em 0 00

115 46975 47090 Cla stone gm is nods ak cv ev 0 00340 47090 47430 Shale gy ss stks I
s nods

ak cm em 0 00
100 47430 47530 Sandstone sh stks

240 47530 47770 Shale gy ss stks
cs as 100

125 47770 47895 Shale
cm em 000

105 47895 48000 Limestone nodular

cm em
ak cs as

000

1 05090 48000 48090 Shale dk Qy Is nods

a
l k em 0 00120 48090 48210 Limestone shaley nodular ak Cs as 1 20

075 48210 48285 Limestone nodular ak as 0 75475 48285 48760 Limestone shale layered ak cs as 4 75
175 48760 48935 Limestone shaley nodular

ak Cs es 1 75
045 48935 48980 Cla stone rn Is nods ak cv ev 0 00
105 48980 49085 Limestone massive

ak cs es 1 05
030 49085 49115 Cla stone

075 49115 49190 Shale dk gy Is nods
cv ev

ak cm em
000

0 00
100 49190 49290 Cla stone red m Is nods ak cv ev 0 00
070 49290 49360 Shale dk

125 49360 49485 Shale gy Is nods

cm em

ak cm em

000

0 00
100 49485 49585 Cla stone redl rn Is nods ak cv ev 0 00
095 49585 49680 Shale dk gy I

s nods
ak cm em 0 00

150 49680 49830 Shale as stks I
s nods
ak cm em 0 00170 49830 50000 Shale rn

Is nods ak cm em 0 00
085 50000 50085 Shale red m
050 50085 50135 Shale ss stksgy

cm em 000

375 50135 50510 Shale dk gy Is

nods
cm em

ak cm em

000

0 00
070 50510 50580 Claystone rn is nods

cvak ev 0 00
220 50580 50800 Limestone massive

ak cs as 2 20250 50800 51050 Shale gy Is nods
ak cm em 0 00255 51050 51305 Cla stone gm Is nods ak cv ev 0 00

105 51305 51410 Shale red m

Is

nods
ak cm em 0 00

050 51410 51460 Shale red am
020 51460 51480 Cla stone rn

cm em 000

125 51480 51605 Limestone shaley nodular

cv ev

ak cs es

000

1 25
040 51605 51645 Limestone nodular

ak cs es 0 40405 51645 52050 Shale dk gy I
s nods ak cm em 0 00

210 52050 52260 Limestone nodular

a
l

k as 2 10
060 52260 52320 Shale dk gy Is nods

ak cm em 0 00040 52320 52360 Claystone dk

090 52360 52450 Shale dk gy I
s nods

cv ev

ak cm em

000

0 00
085 52450 52535 Limestone shaley nodular ak Cs es 0 85080 52535 52615 Shale dk gy Is nods

ak cm em 0 00225 52615 52840 Shale Is nods
ak cm em 0 00

545 52840 53385 Limestone shale y nodular
ak cs es 5 45085 53385 53470 Shale gy Is nods

ak cm em 0 00090 53470 53560 Limestone shaley nodular ak cs as 0 90055 53560 53615 Claystone dk gy Is nods ak cv ev 0 00225 53615 53840 Limestone massive
ak cs as 2 25140 53840 53980 Limestone shale nodular ak eses 1 40265 53980 54245 Limestone nodular
ak cs es 652

335 54245 54580 Limestone shaley layered ak cs es 3 35080 54580 54660 Shale rn ss stks Is nods ak cm em 0 00
010 54660 54670 Shalegy as stks

020 54670 54690 Limestone massive
cm em

ak cs es

000

0 20080 54690 54770 Limestone nodular ak cs as 0 80080 54770 54850 Shale rn I
s nods ak cm em 0 00050 54850 54900 Shale gin

160 54900 55060 L imestone nodular
cm em

ak cs es

000

1 60075 55060 55135 L imestone shale nodular
ak cs es 0 75

145 55135 55280 C

la stone gy is nods ak cv ev 0 00
070 55280 55350 C

la stone rn

Is

nods
ak cv ev 000

Depth

From

ft
To

ft

DIAMOND DRILL HOLE AEC200131
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828 AM952007

AEC 03377



v

4

ATTACHMENT 13

Thickness

ft Physical

Page No 6 of 8

Thickness of

Hard Rock

080 55350 55430 Limestone shale y nodular

eon rrv rtreS HK It

285 55430 55715 Limestone nodular

ak cs as 080

050 55715 55765 Limestone massive

ak cs as 285

265 55765 56030 Limestone shale v nodular
ak cs es 050

100 56030 56130 Shale dk gy I
s nods

ak Cs as 265

085 56130 56215 Limestone shale y nodular

ak cm em 000

010 56215 56225 Shale rn

ak Cs as 085

355 56225 56580 Limestone shale layered

cm em 000

075 56580 56655 Cla stone dk gy I
s nods

ak Cs es 355

200 56655 56855 Cla stone dk
ak cv ev 000

048 56855 569

3
3 Shale blk coal stks

cv ev 000

027 56903 56930 Sandstone gy coal bands

ac cm em 000

025 56930 56955 Coal Sewickle No 9
ac cs as 027

008 56955 56963 Bone coal stks
accv ev 000

012 56963 56975 Coal bone stks
ac cv ev 000

018 56975 56993 Coal
ac cv ev 000

096 56993 57089 Coal bone stks
ac cv ev 000

002 57089 57091 rite
ac cv ev 000

009 57091 57100 Bone coal stks
ac cm em 000

005 57100 57105 Shale blk coal stks
ac cv ev 000

010 57105 57115 Shale blk

ac cm em 000

080 57115 57195 Shale dk
ac cm em 000

130 57195 57325 Shale
cm em 000

010 57325 57335 Cla stone dk
cm em 000

025 57335 57360 Limestone shale y nodular
cv ev 000

170 57360 57530 Shale gy

ak es se 025

095 57530 57625 Limestone shaley nodular

cm em 000

295 57625 57920 Shale gy sandy Is nods

ak cs as 095

430 57920 58350 Shale ss stksgy Is nods
ak cm em 000

205 58350 58555 Shalegy I
s nods

ak cm em 000

055 58555 58610 Shale dk gy Is nods

ak cm em 000

080 58610 58690 Shale gy ss stks Is nods

ak cm em 000

225 58690 58915 Shale

Is nodsQY
ak cm em 000

010 58915 58925 Shale blk

ak cm em 000

015 58925 58940 Shale dk
aC cm em 000

010 58940 58950 Shale blk
cm em 000

005 58950 58955 Shale gy ss stks
ac cm em 000

010 58955 58965 Shale gm
cm em 000

005 58965 58970 Shale blk
cm em 000

020 58970 58990 Shale dk
ac cm em 000

015 58990 59005 Shale blk
cm em 000

199 59005 59204 Shale dk
ac cm em 000

028 59204 59232 Coal bone stks Fish of

cm em 000

003 59232 59235 Shale dk
ac cv ev 000

019 59235 59254 Bone coal stks
cm em 000

018 59254 59272 Coal bone stks
ac cv ev 000

001 59272 59273 Shale dk
ac cv ev 000

006 59273 59279 Bone coal stks
cm em 000

003 59279 59282 Shale dk
ac cv ev 000

008 59282 59290 Coal
cm em 000

002 59290 59292 Shale dk
ac cv ev 000

005 59292 59297 Bone coal stks
cm em 000

018 59297 59315 Coal
ac cv ev 000

015 59315 59330 Shale dk
ac cv ev 000

025 59330 59355 Bone coal stks
cm em 000

005 59355 59360 Shale blk
ac cv ev 000

030 59360 59390 Bone coal stks
ac cm em 000

010 59390 59400 Shale dk
ac cv ev 000

105 59400 59505 Shale
cm em 000

025 59505 59530 Shale dk
cm em 000

225 59530 59755 Limestone shale y nodular
cm em 000

055 59755 59810 Limestone shaley mosaic

ak cs es 225

060 59810 59870 Shale dk cly Is nods
ak cs as 055

115 59870 59985 Limestone massive

ak cm em 000

110 59985 60095 Limestone shaley nodular

ak cs es 115

055 60095 60150 Limestone sh pebbles

ak cs as 110

200 60150 60350 Limestone massive
ak cs as 055

065 60350 60415 Shale dk
ak cs es 200

cm em 000

Depth

From

ft
To

ft
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085 60415 60500 Limestone massive ak Cs as 085
090 60500 60590 Limestone mosaic ak cs es 090
060 60590 60650 Limestone nodular ak cs as 060
025 60650 60675 Limestone mosaic ak cs as 025
155 60675 60830 Limestone nodular ak cs as 155
025 60830 60855 Limestone mosaic ak cs es 025
145 60855 61000 Limestone nodular ak cs as 145
210 61000 61210 Cla stone grn I

s nods ak cv ev 000
075 61210 61285 Shale dk cm em 000
205 61285 61490 Sandstone gy massive

es es 205
045 61490 61535 Shale gy sandy Is nods ak cm em 000
100 61535 61635 Shale gy ss stks

Is nods ak cm em 000
075 61635 61710 Shale gy sandy I

s nods ak cm em 000
080 61710 61790 Shale ss stks Is nods ak cm em 000
095 61790 61885 Shale sandy Is

nods ak cm em 000
075 61885 61960 Shale gy ss stks Is

nods ak cm em 000
045 61960 62005 Shae gy Is nods ak cm em 000
030 62005 62035 Shale dk gy Is nods ak cm em 000
035 62035 62070 Shale blk Is nods cm em 000
200 62070 62270 Limestone shale y nodular ak cs es 200
060 62270 62330 Limestone massive ak cs as 060
170 62330 62500 Limestone shale y nodular ak cs as 170
350 62500 62850 Cla stone dk gy Is nods ak cv ev 000
025 62850 62875 Shale blk

ac cm em 000
055 62875 62930 Shale dk cm em 000
310 62930 63240 Cla stone dk

cv ev 000
710 63240 63950 Shale Is nods ak cm em 000
345 63950 64295 Cla stone rn Is nods ak cv ev 000
035 64295 64330 Limestone shale nodular ak cs as I Y 0035

055 64330 64385 Cla stone dk cv ev 000
200 64385 64585 Cla stone blkl tan layered ac cv ev 000
300 64585 64885 Cla stone gy Is nods ak cv ev 000
135 64885 65020 Shale gy as stks Is

nods ak cm em 000
129 65020 65149 Shale gy cm em 000
109 65149 65258 Shale dk cm em 000
420 65258 65678 Shale dk gy ss stks cm em 000
102 65678 65780 Shale dk interbedded ss cm em 000
048 65780 65828 Shale dk cm em 000
023 65828 65851 Shale dk gy interbedded ss cm em 000
078 65851 65929 Shale dk gy ss stks cm em 000
007 65929 65936 Shalegy ss stks cm em 000
007 65936 65943 Coal pyrite Redstone ac cv ev 000
158 65943 66101 Shale dk gy ss stks cm em 000
110 66101 66211 Shale dk interbedded ss cm em 000
205 66211 66416 Shale dk gy ss stks cm em 000
015 66416 66431 Shale blk

ac cm em 000
041 66431 66472 Shale dk gy interbedded ss cm em 000
052 66472 66524 Shale dk gy ss stks cm em 000
090 66524 66614 Shale dk gy interbedded ss cm em 000
051 66614 66665 Shale blk ac cm em 000
110 66665 66775 Shale dk cm em 000
076 66775 66851 Shale dk gy ss stks cm em 000
112 66851 66963 Shale dk gy coal spars ac cm em 000
065 66963 67028 Shale dk cm em 000
084 67028 67112 Shale dk gy ss stks cm em 000
021 67112 67133 Shale blk ac cm em 000
007 67133 67140 Coal pyrite Pittsburgh No 8 ac cv ev 000
059 67140 67199 Coal

ac cv ev 000
003 67199 67202 Shale blk

ac cm em 000
065 67202 67267 Coal ac cv ev 000
002 67267 67269 Shale bik ac cm em 000
170 67269 67439 Coal

ac cv ev 000
003 67439 67442 Coal pyrite ac cv ev 000
113 67442 67555 Coal ac cv ev 000
020 67555 67575 Shale dk cm em 000
081 67575 67656 Shale gy cm em 000
111 67656 67767 Limestone massive ak Cs es 1 Y 111
212 67767 67979 Limestone shale y nodular ak cs as 212

AEC200131xls

Water

Bearin

828 AM95I2007

AEC 03379



ATTACHMENT 13

DIAMOND DRILL HOLE AEC200131

Thickness

ft

Depth

From

ft
Water Physical

Page No 8 of 8

Thickness of

Hard Rock

480 67979 68459 Shale gy ss stks I
s nods ak cm em 000

050 68459 68509 Cla stone gy I
s nods ak cv ev 000

023 68509 68532 Claystone dk gy Is nods ak cv ev 000
015 68532 68547 Cla stone Is nods ak cv ev 000
010 68547

T••P ll•L
68557
Oft t7

Shale dk cm em 000

14845

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 14845 22
Soft Rock 53712 78

68557

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total
Pyritic

Stratum Ions as CaCO3 Sulphur Sulphur

Roof 10

f
t

Coal

Bottom 10 ft

AEC200131x16

To

ft

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

14845

22

828 AM9152007

AEC 03380
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1
4

ATTACHMENT 13

DIAMOND DRILL HOLE AEC200132

Field Engineer Kim Cecil

Surface Elevation 1100
Drill Hole Coordinates State Plane 1927 NA Datum

Page No 1 of 4

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ft

667500

2417900

Kerogen Resources

Water Physical

Thickness of

Hard Rock

1600 000 1600 Casing r v c• uva nr l I

350 1600 1950 Shale q Y
000

200 1950 2150 Shale red rn Y
cm em 000

495 2150 2645 C
la

stone Y
cm em 000

475 2645 3120 Shale gy ss stks Y
cv ev 000

610 3120 3730 Shale
cm em 000

190 3730 3920 Shalegy sandy Y
cm em 000

555 3920 4475 Cla stone
cm em 000

175 4475 4650 Cla stone dk
cv ev 000

040 4650 4690 Limestone shaley nodular

cv ev

ak cs es

000

0 40
090 4690 4780 Cla stone

290 4780 5070 Cla stone dk

cv ev 000

205 5070 5275 Shale blk

cv ev 000

025 5275 5300 Bone coal stks Washington No 12

ac cm em 000

030 5300 5330 Coal bone stks
ac cv ev 000

1135 5330 6465 Cla stone

ac cv ev 000

605 6465 7070 Shalegy I
s nods

cv ev

ak cm em
000

0 00
155 7070 7225 Shale cly ss stks emcm 0 00
725 7225 7950 Sandstone gy sh stks

cs es Y 7 25
605 7950 8555 Sandstone qY massive cs as 6 05
485 8555 9040 Sandstonegy sh stks

1480 9040 10520 Sandstone gy massive

ca as

cs es

485

14 80
310 10520 10830 Sandstone sh stks

475 10830 11305 Sandstone massive

cs es

cs es

310

4 75
150 11305 11455 Sandstone sh stksgy

1375 11455 12830 Sandstone gy massive
cs es

S esC

150

13 75
620 12830 13450 Sandstone gy sh stks

I
135 13450 13585 Sandstone gy massive

Cs es 620

105 13585 13690 Sandstone sh stks

cs es 135

015 13690 13705 Sandstone sh pebbles

cs es 105

010 13705 13715 Sandstone gy sh stks

cs as 015

225 13715 13940 Shale
cs es 010

020 13940 13960 Bone coal stks Waynesburg A cm em 000

070 13960 14030 Coal bone stks
ac cv ev 000

030 14030 14060 Shale blk coal stks
ac cv ev 000

055 14060 14115 Shale dk
ac cm em 000

035 14115 14150 Shale blk

cm em 000

160 14150 14310 Limestone nodular

ac cm em
ak cs es

000

670 14310 14980 Shale
160

470 14980 15450 Cla stone gm Is

nods
cm em

ak cv ev

000

0 00
790 15450 16240 Shale gy ss stks

300 16240 16540 Shale
cm em 000

055 16540 16595 Limestone nodular
cm em

Csak

000

865 16595 17460 Shalegy ss stks

es 055

100 17460 17560 Shale
cm em 000

190 17560 17750 C

la stone blk tan

cm em 000

120 17750 17870 Shale dk cly

ac cv ev 000

210 17870 18080 Limestone shaley nodular
cm em

ak cs es

000

2 10
120 18080 18200 Shale dk

145 18200 18345 Shale

cm em 000

100 18345 18445 Shale blk

cm em 000

095 18445 18540 Shale
ac cm em 000

1150 18540 19690 Shale dk gy silty

cm em 000

340 19690 20030 Shale dk
cm em 000

430 20030 20460 Shale gy ss stks
cm em

cm em
000

0 00
295 20460 20755 Shale

015 20755 20770 Shale blk

cm em 000

ac cm em 000

AEC200132xls
830 AM952007

AEC 03381
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ATTACHMENT 13

Depth

From

ft
To

ftl

DIAMOND DRILL HOLE AEC200132

Physical

Page No 2 of 4

Thickness of

Hard Rock

010 20770 20780 Shale blk coal stks
IPo oca f1 R IL

015 20780 20795 Coal Waynesburg No 11

ac cm em 000

025 20795 20820 Shale blk coal stks

ac cv ev 000

010 20820 208 0 Coal bone stks
ac cm em 000

015 20830 20845 Shale blk

ac cv ev 000

175 20845 21020 Shale dk
ac cm em 000

395 21020 21415 Cla stone
cm em 000

085 21415 21500 Limestone massive
cv ev

ak cs es

000

0 85
030 21500 21530 Limestone nodular

ak cs es 0 30
060 21530 21590 Shale

095 21590 21685 Limestone nodular
cm em

ak cs es

000

0 95
100 21685 21785 Limestone shaley nodular

ak cs es 1 00105 21785 21890 Limestone nodular
ak cs es 1 05045 21890 21935 Shale gy Is nods

ak cm em 0 00
130 21935 22065 Limestone mosaic

ak cs es 1 30
115 22065 22180 Shale dk

550 22180 22730 Cla stone
cm em 000

065 22730 22795 Shale
cv ev 000

040 22795 22835 Cla stone dk

cm em 000

215 22835 23050 Cla stone
I
s nods

cv ev

ak cv ev

000

0 00
050 23050 23100 Cla stone gm Is nods ak cv ev 0 00
110 23100 23210 Limestone shale nodular

ak cs es 1 10030 23210 23240 Cla stone gm Is nods ak cv ev 0 00300 23240 23540 Shale dk gy Is

nods
ak cm em 0 00090 23540 23630 Cla stone

040 23630 23670 C

la

stone dk
cv ev 000

095 23670 23765 Shale dk py I
s nods

cv ev

ak cm em

000

0 00
175 23765 23940 Cla stone m
620 23940 24560 Shale as stksgy

cv ev 000

095 24560 24655 Shale red rn

cm em 000

205 24655 24860 Shale dk gy I
s nods

cm em

ak cm em

000

0 00
065 24860 24925 Limestone nodular

ak cs es 0 65
135 24925 25060 Shale dk

360 25060 25420 Shale dk gy I
s nods

cm em

ak cm em

000

0 00
085 25420 25505 Shale gy

125 25505 25630 Cla stone rn I
s nods

cm em
ak cv ev

000

0 00
130 25630 25760 Shale dk gy ss stks

200 25760 25960 Shale gy interbedded ss

cm em 000

145 25960 26105 Shale gy ss stks
cm em 000

295 26105 264

0
0 Shale gy

cm em 000

070 26400 26470 Limestone shaley nodular

cm em

cs esak

000

065 26470 26535 Shalegy I
s nods ak cm em

070

0 00
120 26535 26655 Limestone nodular

csak es 1 20
025 26655 26680 Claystone qv

125 26680 26805 Shale dk gy I
s nods

cv ev

ak cm em

000

0 00
205 26805 27010 Limestone shaley nodular

alk es 2 05240 27010 27250 Shale dk cly I
s nods ak cm em 0 00135 27250 27385 Shale I

s nods
ak cm em 0 00

140 27385 27525 Limestone shale y nodular ak cs as 1 40175 27525 27700 Cla stone red gm
090 27700 27790 Shale dk gy Is nods

cv ev

ak cm em

000

0 00105 27790 27895 Shale gm ss stks

250 27895 28145 Cla stone rn

Is

nods
cm em

ak cv ev

000

0 0
105 28145 28250 C

la stone red gm I
s nods

ak cv ev

0

0 00
080 28250 28330 redShale

060 28330 28390 Limestone shale y nodular
cm em

ak es as

000

0 60
090 28390 28480 Shale dk gy I

s nods
ak cm em 0 00

040 28480 28520 Limestone shaley nodular ak cs as 0 40
050 28520 28570 Shale gm
045 28570 28615 Shale gy ss stks

cm em 000

185 28615 28800 Limestone shaley nodular

cm em
ak cs es

000

1 85
115 28800 28915 Shale dk cly Is nods

ak cm em 0 00
310 28915 29225 Shale I

s nods
ak cm em 0 00

125 29225 29350 Limestone nodular ak cs es 1 25
320 29350 29670 Shale gy is

nods
ak cm em 0 00

310 29670 29980 S hale

355 29980 30335 Limestone shale y nodular

cm em
ak cs es

000

3 55165 30335 30500 S hale Is nods ak cm em 000

Thickness

ft

AEC200132xIs
830 AM952007

AEC 03382

Water

Bearin



1

ATTACHMENT 13

Depth

From

ft
To

ftl

DIAMOND DRILL HOLE AEC200132

Strata

Water Physical

Page No 3 of 4

Thickness of

Hard Rock

180 30500 30680 Limestone shale y nodular ak Cs as 180
050 30680 30730 Limestone nodular

ak cs es 050
145 30730 30875 Limestone shale y nodular ak cs as 145
115 30875 30990 Shale dk gy Is

nods
ak cm em 000

375 30990 31365 Shale gy Is nods ak cm em 000
085 31365 31450 Shale dk gy Is nods ak cm em 000
180 31450 31630 Limestone nodular

ak cs es 180
260 31630 31890 Limestone shale y nodular

ak cs es 260
185 31890 32075 Shale dk cm em 000
125 32075 32200 Limestone mosaic ak cs as 125
385 32200 32585 Limestone nodular

ak cs as 385
050 32585 32635 Limestone massive

ak cs as 050
085 32635 32720 Limestone nodular ak cs es 085
490 32720 33210 Shale gy interbedded ss Is nods ak cm em 000
120 33210 33330 Shale gy I

s nods ak cm em 000
045 33330 33375 Shale dk cm em 000
205 33375 33580 Limestone shale nodular ak cs as 205
165 33580 33745 Shale gy Is nods ak cm em 000
065 33745 33810 Shale dk

cm em 000
215 33810 34025 Limestone shaley nodular ak Cs as 215
240 34025 34265 Shale dk Is nods ak cm em 000
265 34265 34530 Limestone nodular ak CS es 265
215 34530 34745 Limestone shaley nodular ak cs as 215
130 34745 34875 C la stone gm Is nods ak cv ev 000
205 34875 35080 Cla stone bikl tan Is

nods
ac cv ev 000

040 35080 35120 Cla stone blk tan layered ac cv ev 000
028 35120 35148 Shale blk coal stks

ac cm em 000
012 35148 35160 Coal bone stks Sewickley No 9 ac cv ev 000
075 35160 35235 Coal

ac cv ev 000
050 35235 35285 Coal bone stks

ac cv ev 000
005 35285 35290 one coal stks

ac cv ev 000
010 35290 35300 Shale blk

ac cm em 000
130 35300 35430 Shale dk cm em 000
130 35430 35560 Shale gy Is nods ak cm em 000
360 35560 35920 Cla stone

cv ev 000
290 35920 36210 Shale gy ss stks cm em 000
160 36210 36370 Sandstone gy sh stks Cs as 160
870 36370 37240 Shale gy ss stks cm em 000
265 37240 37505 Shale dk gy ss stks

cm em 000
015 37505 37520 Shale blk

ac cm em 000
015 37520 37535 one coal stks Fish of ac cv ev 000
040 37535 37575 Coal bone stks

ac cv ev 000
010 37575 37585 Shale bilk coal stks

ac cm em 000
011 37585 37596 Shale dk cm em 000
006 37596 37602 one coal stks

ac cv ev 000
021 37602 37623 Coal bone stks

ac cv ev 000
011 37623 37634 Shale dk

cm em 000
066 37634 37700 Coal bone stks

ac cv ev 000
013 37700 37713 Shale dk

cm em 000
025 37713 37738 one coal stks

ac cv ev 000
032 37738 37770 Shale blk

ac cm em 000
011 37770 37781 Coal

ac cv ev 000
011 37781 37792 one coal stks ac cv ev 000
027 37792 37819 Coal bone stks ac cv ev 000
016 37819 37835 Shale blk

ac cm em 000
105 37835 37940 Shale dk cm em 000
300 37940 38240 Limestone nodular

ak cs as 100
360 38240 38600 Limestone shaley nodular ak cs as 360
255 38600 38855 Limestone nodular ak cs as 255
205 38855 39060 Limestone shaley layered ak cs es 205
260 39060 39320 Limestone shaley mosaic ak cs es 260
130 39320 39450 Limestone nodular

ak cs as 130
515 39450 39965 Shale gm I

s nods ak cm em 000
205 39965 40170 Shale cly ss stks cm em 000
125 40170 40295 Sandstone gy sh stks

cs as 125
215 40295 40510 Shale gy Is nods ak cm em 000
090 40510 40600 Shale dk gy Is

nods
ak cm em 000

220 40600 40820 Shale gy I
s nods ak cm em 000

Thickness

ft

AEC200132xls
830 AM952007

AEC 03383



4
1

ATTACHMENT 13

Thickness

ft

Depth

From

ft
To

ft

DIAMOND DRILL HOLE AEC200132

Water Physical

Page No 4 of 4

Thickness of

Hard Rock

280 40820 41100 Limestone shale y layered

rru yr LIM

ak cs es

n R TL

2 80
180 41100 4128D Cla stone gy I

s nods ak cv ev 0 00020 41280 41300 Coal bone stks Redstone Sc cv ev 0 00
090 41300 41390 Shale blk coal stks

170 41390 41560 Shale dk
ac cm em 000

340 41560 41900 Cla stone gy I
s nods

cm em

ak cv ev

000

0 00
519 41900 42419 Limestone nodular

ak cs as 5 19
190 42419 42609 Shale gy I

s nods ak cm em 0 00
090 42609 42699 Limestone nodular

ak cs es 0 90
100 42699 42799 Limestone shale y nodular

ak cs es 1 00
185 42799 42984 Limestone nodular ak cs as 1 85
030 42984 43014 Limestone shaley nodular ak cs es 0 30
040 43014 43054 Shale

040 43054 43094 Limestone shale y nodular

cm em
ak es

000

0 40
035 43094 43129 Limestone nodular

ak cs es 0 35
095 43129 43224 Shale dk

015 43224 43239 Limestone shaley nodular
cm em

ak cs es

000

0 15
170 43239 43409 Cla stone

055 43409 43464 Limestone shale y layered

cv ev

ak cs es

000

0 55
100 43464 43564 Shale dk

095 43564 43659 Limestone shaley layered

cm em
ak cs es

000

0 95
165 43659 43824 Cla stone rn

265 43824 44089 Cla stone blk tan layered

cv ev 000

040 44089 44129 Coal sh layers Pittsburgh No 8 Roof Coal

ac cv ev 000

025 44129 44154 Shale blk

ac cv ev 000

090 44154 44244 Shale dk

ac cm em 000

010 44244 44254 Coal sh layers Pittsburgh No 8

cm em 000

058 44254 44312 Coal bone stks

ac cv ev 000

013 44312 44325 Shale blk
ac cv ev 000

022 44325 44347 Coal bone stks

ac cm em 000

003 44347 44350 Shale blk
ac cv ev 000

003 44350 44353 Bone coal stks
ac cm em 000

047 44353 44400 Shale dk
ac cv ev 000

460 44400 44860 Coal rite

cm em 000

035 44860 44895 Shale dk
ac cv ev 000

200 44895 45095 Shalegy I
s nods

cm em

ak cm em
000

0 00
200 45095 45295 Sandstone gy calcite cement ak cs es 2 00
600 45295

Tn$ l nenth

45895
ACC oc

Shale gy sandy Is nods ak cm em 000

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 14774 32
Soft Rock 31121 68

45895

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

r

Neutralization

Potential tons1000 Total
Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 f
t

Coal

Bottom 10 ft

AEC200132xis

Potential CaCO3
Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

14774

14774

32

830 AM9152007

AEC 03384



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200127

Field Engineer Kim Cecil

Surface Elevation
1014

Drill Hole Coordinates State Plane 1927 NA Datum
Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft

Page No 1 of

669287

2424116

Kerogen Resources

Water Physical

Thickness of

Hard Rock

3900 000 3900 Casing

y rrv ernes r1K ft
700 3900 4600 Claystone

000

670 4600 5270 Cla stone red gy I
s nods

000

500 5270 5770 CIa stone Is nods
000

430 5770 6200 Shale gy ss stks
000

075 6200 6275 Sandstone gy crossbeds
000

260 6275 6535 Shale gy ss stks
075

660 6535 7195 Shale dk
000

020 7195 7215 coal dull WAYNESBURG A 000

030 7215 7245 Coal bone stks
000

045 7245 7290 Sandstone gy coal bands
000

050 7290 7340 Coal bone stks
045

025 7340 7365 Shale bilk
000

035 7365 7400 Shale blk coal stks
000

015 7400 7415 Bone coal stks
000

010 7415 7425 Shale blk
000

555 7425 7980 coal dull
000

070 7980 8050 Bone coal layers
000

075 8050 8125 Shale dk
000

030 8125 8155 Coal
000

023 8155 8178 Shale dk
000

006 8178 8184 Bone coal layers
000

016 8184 8200 Shale blk
000

110 8200 8310 coal dull
000

025 8310 8335 Flintcla
000

025 8335 8360 Limestone shale y massive
000

010 8360 8370 Shale blk
025

040 8370 8410 Shale dk
000

065 8410 8475 Shale blk
000

170 8475 8645 Limestone
000

065 8645 8710 Cla stone
170

040 8710 8750 Cla tone dk
000

010 8750 8760 Shale bik
000

025 8760 8785 Shale dk
000

050 8785 8835 Limestone shale y nodular
000

085 8835 8920 Cla stone Is nods
050

125 8920 9045 Shale y
000

270 9045 9315 Cla stone sand
000

290 9315 9605 Sandstone gy sh stks
200

890 9605 10495 Shale
290

010 10495 10505 Shale blk
000

300 10505 10805 Limestone shale y layered
000

460 10805 11265 Shale gy Is nods
1 00000

240 11265 11505 Shale dk
000

030 11505 11535 Shale blk
000

210 11535 11745 Shale dk gy layered
000

180 11745 11925 Limestone shale y layered
000

170 11925 12095 Cla tone
180

440 12095 12535 Cla stone blk
000

025 12535 12560 Shale blk
000

235 12560 12795 Cla stone gy sandy
000

720 12795 13515 Sandstone gy sh stks
000

110 13515 13625 Shale dk 720

010 13625 13635 Sandstone gy sh stks
010

030E 13635 13665 Cla stone
010

110 13665 13775 Cla tone dk
000

220 13775 13995 Shale gy sandy layered
000

000

CLC200127 revisedxis

145 PM 128103

AEC 03385



4
1

ATTACHMENT 13

Depth

From

ft
To

ftl

DIAMOND DRILL HOLE CLC200127

Physical

Page No 2 of

Thickness of

Hard Rock

100 13995 14095 Shale gy sandy

ng rv auIJCb IlR rr

340 14095 14435 Shale
000

520 14435 14955 Shale dk
000

055 14955 15010 Coal sh stks WAYNESBURG No 11

000

655 15010 15665 Cla stone
000

740 15665 16405 Limestone shaley layered
000

140 16405 16545 Shale dk
740

290 16545 16835 Shale gm
000

050 16835 16885 Shale red
000

150 16885 17035 Shale red
000

050 17035 17085 Limestone shaley layered

000

140 17085 17225 Cla stone gy

050Y570
17225 17795 Limestone shale y layered

000

260 17795 18055 Cla stone red
570

065 18055 18120 Shale dk gy layered
000

135 18120 18255 Cla stone gm
000

330 18255 18585 Shale gy sandy
000

270 18585 18855 Shale
000

040 18855 18895 Shale red
000

160 18895 19055 Shale red
000

590 19055 19645 Limestone shale y layered
000

440 19645 20085 Cla stone m is

nods
5 90

060 20085 20145 Limestone shaley

000

330 20145 20475 Shale gm
060

110 20475 20585 Limestone massive
000

320 20585 20905 Cla stone gy I
s nods

1 10

730 20905 21635 Limestone layered
000

340 21635 21975 Claystone gy I
s nods

730

040 21975 22015 Shale blk
000

430 22015 22445 Limestone shaley layered
000

390 22445 22835 Shale gm
430

100 22835 22935 Limestone shale v layered
000

1220 22935 24155 Cla stone

is

nods
100

070 24155 24225 Cla stone dk
000

130 24225 24355 Cla stone m
000

1130 24355 25485 Limestone shaley layered
000

170 25485 25655 Claystone gy I
s nods

1130

460 25655 26115 Limestone shale

la ered
0 00

250 26115 26365 Claystone gy
460Y640

26365 27005 Limestone massive
000

1130 27005 28135 Cla stone gy I
s nods

6406

550 28135 28685 Limestone massive
00

560 28685 29245 Limestone shale

la ered
550

310 29245 29555 Cla stone dk
560

080 29555 29635 Shale blk
000

120 29635 29755 Cla stone dk
000

420 29755 30175 Cla stone Is nods
000

210 30175 30385 Sandstone sh stks
000

450 30385 30835 Shale gy sandy
210

950 30835 31785 Shale dk gy layered
000

040 31785 31825 Sandstone gy sh stks
000

120 31825 31945 Shale dk gy la ered
040

020 31945 31965 Coal
000

270 31965 32235 Shale
000

190 32235 32425 Coaf sh stks FISHPOT
000

090 32425 32515 Cla stone Is nods
000

870 32515 33385 Limestone massive
000

080 33385 33465 Cla stone gy Is nods
870

170 33465 33635 Limestone shaley layered
000

420 33635 34055 Limestone shalev mosaic
1 70

480 34055 34535 Cla stone gm sand

Is nods
420

060 34535 34595 Sandstone gy sh stks
000

220 34595 34815 Shale gm
060

050 34815 34865 Sandstone gy sh stks
000

070 34865 34935 Shale gy ss stks
050

270 34935 35205 Shale gy interbedded ss
000

140 35205 35345 Shale ss stks
000

060 35345 35405 Shale
000

000

Thickness

ft

CLC200127 revisedxls

145 PM1128J03

AEC 03386

Water

Bearl



r

ATTACHMENT 13

Thickness

ft
Water Physical

Page No 3 of

Thickness of

Hard Rock

240 35405 35645 Shaledk gy layered
y r CrIIe5 n1 R 1R

230 35645 35875 Limestone shaley layered

000

230
250 35875 36125 Claystone

000
190 36125 36315 Coal bone stks REDSTONE

000
030 36315 36345 Claystone

0 00090 36345 36435 Shale dk gy coal stks 000
310 36435 36745 Limestone massive

310
170 36745 36915 Limestone nodular

1 70
280 36915 37195 Limestone massive

2 80
080 37195 37275 Limestone nodular

080
020 37275 37295 Shale dk gy I

s nods
000

130 37295 37425 Limestone massive
1 30

020 37425 37445 Shale dk
0 00

100 37445 37545 Limestone mosaic
1 00

030 37545 37575 Shale dk
000

085 37575 37660 Limestone nodular
0 85

210 37660 37870 Limestone massive
2 10

010 37870 37880 Shale dk
000

155 37880 38035 Limestone nodular
1 55

050 38035 38085 Cla stone gy I
s nods

000
070 38085 38155 Cla stone

0 00
060 38155 38215 Shale

0 00
055 38215 38270 Limestone shaley layered 055
070 38270 38340 Shale dk

000
050 38340 38390 Limestone shaley nodular

050
060 38390 38450 Shale dk

000
145 38450 38595 C la tone

060 38595 38655 Shale m
000

0 00
030 38655 38685 Shale dk

0 00
060 38685 38745 Cla stone dk

045 38745 38790 Coal sh layers PITTSBURGH No 8 ROOF COAL
000

000
010 38790 38800 Shale bik

045 38800 38845 Shale gy

000

020 38845 38865 Cla tone blk tan

000

000
010 38865 38875 Shale blk

0 00025 38875 38900 Coal PITTSBURGH No 8 000
015 38900 38915 Shale blk

505 38915 39420 Coal bone stks
000

200 39420 39620 Shale dk
000

190 39620 39810 Claystone gy Is nods

000

0 00
180 39810 39990 Limestone massive

1 80
430 39990 40420 Shale gy is nods

TMI n0 AnA 71
000

Depth

From

ft
To

ft

DIAMOND DRILL HOLE CLC200127

12440

Acid Producing ac

Alkaline Producing ak

Compactible c vvery rnmoderate sslight

Erodible e vvery mmoderate sslight

f 6

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 12440 31
Soft Rock 27980 69

40420

CLC200127 revisedxls

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

12440

31

145 PM112603

AEC 03387



4

f

ATTACHMENT 13

DIAMOND DRILL HOLE CLC200127

Page No 4 of

Depth
Thickness of

Thickness From To Water Physical Hard Rock
ft ft ft Strata

Bearing Properties HR ft

Potential CaCO3

Acidity tons Deficiency
Neutralization

1000 tons as tons1000
Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur
Total Sul Total Sul

Roof 1Oft

Coal

Bottom 1Oft

CLC200127 revisedxLs

145 PM1128103

AEC 03388
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4

r

ATTACHMENT 13

DIAMOND DRILL HOLE CLC 200129

Thickness

ft
2500 000 2500 Casing

700 2500 3200 Claystone 9y sandy

1000 3200 4200 Shale gy sandy YES
330 4200 4530 Sha ay yFs
410 4530 4940 Shale red gm
070 4940 5010 Shale dk gy

340 5010 5350 Claystone gy w Is nods

080 5350 5430 Limestone

870 5430 6300 Claystone red gy gm w

I
s nods

680 6300 6980 Claystone gy w
I
s nods

760 6980 7740 Claystone red w

I
s nods

660 7740 8400 Claystone red gy gm w I
s nods

1120 8400 9520 Shale gy w

I
s nods

140 9520 9660 Claystone red gm
540 9660 10200 Shale gy

050 10200 10250 Limestone shaley layered

250 10250 10500 Claystone gy w I
s nods

110 10500 10610 Limestone

1020 10610 11630 Claystone red grn gy w

Is

nods

560 11630 12190 Shale gy

110 1219Q 12300 Claystone red gm
520 12300 12820 Shale gy sandy
420 1820 13240 Shale red

450 13240 13690 Shale gy sandy slumped

110 13690 13800 Shale gy

450 13800 14250 Claystone gy w I
s nods

060 14250 14310 Shale gy

010 14310 14320 Shale blk w coal stks

210 14320 14530 Limestone shaley layered

630 14530 15160 Claystone gy w

I
s nods

110
I

15160 15270 Claystone dk gy
010 15270 15280 Bone

420 15280 15700 Claystone gy w Is nods

080 15700 15780 Claystone dkgy05015780 15830 Shale blk

030 15830 15860 Coal

040 15860 15900 Claystone dk gy
200 15900 16100 Coal w bone stks WASHINGTON No 12

800 16100 16900 Claystone gy w

Is

nods

670 16900 17570 Shale gy w ss stks

600
I

17570 18170 Shale gy

470 18170 18640 Shale gy w as stks

200 18640 18840 Shale gy sandy slumped

2840 18840 21680 Sandstone gy massive

870 l 21680 22550 Shale dk gy w ss stks

050 `
i t 22550 22600 Sandstone gy w coal spars

180 22600 22780 Shale 9Y09022780 22870 Coal w bone stks WAYNESBURG A
680 22870 22950 Limestone shaley layered

090 22950 23040 Claystone dk gy w Is nods

210 23040 23250 Limestone

670 23250 23920 Claystone gy w Is nods

Depth

From

ft

Field Engineer Kim Cecil

Surface Elevation 121016
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 681382

Easting 2419418

Drilling Company Kerogen Resources

To

ft Strata

Water Physical

Beaking Properties

PCLC200129

cm em

cs es

cm em

cm em

cm em

ak cv ev

ak cs es

ak cv ev

ak cv ev

ak cv ev

akcvev

ak cm em

cv ev

cm em

ak cs es

ak cv ev

ak cs es

ak cv ev

cm em

cv ev

Page No 1 of 3

Thickness of

Hard Rock

HR ft

y

y

y

cs es

cm em

cs es

cm em

akcvev

cm em

ac cm em

ak es es y

ak cv ev

cv ev

ac cv ev

ak cv ev

cv ev

ac cm em

ac cv ev

cv ev

ac cv ev

ak cv ev

cs es

cmem
cs es

cs es

cs es y

ca es

cs es y

cm em

ac cv ev

ak cs es y

ak cv ev

ak cs es y

ak cv ev

000

000

000

000

000

000

000

080

000

000

000

000

000

000

000

050

000

110

000

000

000

000

000

000

000

000

000

000

210

000

000

000

000

000

000

000

000

000

000

000

000

000

000

2840

000

050

000

000

080

000

210

000

923 AM2n50002

AEC 03389



ATTACHMENT 13

DIAMOND DRILL HOLE CLC 200129

Page No 2 of 3

Depth
Thickness of

Thickness From To Water Physical Hard Rock
ft ft ft Strata

Bearing Properties HR ft
160 23920 24080 Sandstone gy w sh stks

cs es y 160
740 24080 24820 Shale gy w ss stks

060 24820 24880 Sandstone
cs es 000

gy wish stks
cs as

310 24880 25190 Shale red gm gy
y 000

cm em 000
590 25190 25780 Shale gy w ss stks

cs es 000350 25780 26130 Shale dk gy gy cm em 000120 26130 26250 Limestone shaley layered ak cs es y 120510 26250 26760 Claystone gy w Is nods

030 26760 26790 Shale blk

ac cm

ev 000

160 26790 26950 Shale
em 000

gy sandy cseses 000
1850 26950 28800 Sandstone gy wl sh stks

cs es y 1850
470 28800 29270 Shale gy w ss stks

cs es 000
060 29270 29330 Shale dk gy cm em 000
170 29330 29500 Claystone gy w

Is nods y ak cv ev 000
160 29500 29660 Limestone

ak cs as y 160
370 29660 30030 Claystone gy w

Is nods ak cv ev 000
250 30030 30280 Limestone shaley layered ak cs es y 250
160 30280 30440 Limestone massive

ak cs as y 160
100 30440 30540 Claystone gy w

Is nods
ak cv ev 000190 30540 30730 Limestone mosaic
ak cs as y 190370 30730 31100 Claystone gy w Is nods
ak cv ev 000

190 31100 31290 Limestone shaley layered ak cs es y 190
070 31290 31360 Claystone gy w Is nods

ak cv ev 000
040 31360 31400 Limestone shaley ak cs as

y 040
340 31400 31740 Claystone gy w Is nods

ak cv ev 000
160 31740 31900 Limestone massive

ak cs es y 160790 31900 32190 Claystone gy w

I
s nods ak cv ev 000

200 32190 32390 Claystone gy gm cv ev 000140 32390 32530 Shale gy w ss stks
cs es 000120 32530 32650 Sandstone gy w sh stks
cs es y 1 20

070 32650 32720 Shale gy w ss stks
cs es 000

200 32720 32920 Claystone gy w Is nods
ak cv ev 000

150 32920 33070 Shale red gy gm cm em 000
320 5307 1 33390 Claystone gy w Is nods

ak cv ev 000080 33390 33470 Limestone
ak cs as y 080330 33470 33800 Claystone gy w Is nods ak cv ev 000

330 33800 34130 Claystone gy sandy w Is nods
ak cm em 000310 34130 34440 Shale gy w ss stks
cs es 000

150 34440 34590 Sandstone gy w sh stks
cs es y 150

100 34590 34690 Claystone gy cv ev 000
160 34690 34850 Limestone shaley layered ak cs as y 160
230 34850 35080 Claystone gy w I

s nods
ak cv ev 000710 35080 35790 Limestone nodular
ak Cs as y 710090 35790 35880 Claystone gy w I

s nods ak cv ev 000120 35880 36000 Limestone massive
ak cs as y 120130 36000 36130 Claystone gy w

I
s nods ak cv ev 000500 36130 36630 Limestone shaley layered ak cs as y 500100 36630 36730 Sandstone gy w sh stks

240 36730 36970 Shale gy w ss stks
es es 0007407 36970 37110 Limestone
ak cs as y 140230 37110 37340 Claystone gy gm w

Is nods
ak cv ev 000

020 37340 37360 Shale dk gy layered cm em 000
240 37360 37600 Claystone gy w Is nods
570

=
37600 38170 Limestone massive

ak as es 000
ak Cs es y 570

860 38170 39030 Claystone gy gm w I
s nods

ak cv ev 000
320 39030 39350 Limestone massive

0k cs as y 320
710 39350 40060 Claystone gy w

Is nods
ak cv ev 000

460 40060 40520 Limestone shaley layered ak es as y 460
430 40520 40950 Claystone gy w I

s nods
ak cv ev 000950 40950 41900 Limestone shaley layered ak cs as

y 950
120 41900 42020 Claystone dk gyl gy w

I
s nods ak cv ev 000

1620 42020 43640 Limestone shaley layered ak cs es
y 1620

445 43640 44085 Claystone gy gm cv ev 000
300 44085 44385 Coal w bone and sh layers SEWICKLEY No 9 ac cv ev 000

PCLC200129
923 AM21150002

AEC 03390
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1

ATTACHMENT 13

DIAMOND DRILL HOLE CLC 200129

Thickness

ft

Depth

Fromm
ft

To

ft Strata

Water

Bearing
385 44385 44770 Claystone gy w

Is nods

340 44770 45110 Sandstone gy slumped
490 45110 45600 Shale gy sandy
810 45600 46410 Shale gy
045 46410 46455 Shale dk gy layered

320 46455 46775 Coal w sh layers08546775 46860 Claystone dk gy
1720 46860 48580 Limestone shaley layered

110 48580 48690 Claystone gm w Is nods

590 48690 49280 Sandstone gy churned

360 49280 49640 Shale gy w interbedded ss

190 49640 49830 Shale gy w

I
s nods18049830 50010 Limestone massive

650 50010 50660 Claystone gm
030 50660 50690 Shale blk

4Zr50690 50730 Limestone nodular

140 50730 50870 Claystone gy

200 50870 51070 Claystone gm w

I
s nods

350 51070 51420 Claystone gy grn
040 51420 51460 Shale blk

128 51460 51588 Coal w pyrite ROOF COAL
087 51588 51675 Claystone dk gy gy
200 51675 51875 Coal w pyrite PITTSBURGH No 8

370 51875 52245 Coal w bone
015 52245 52260 Claystone blk

210 52260 52470 Claystone dk gy gy
110 52470 52580 Limestone

140 52580 52720 Claystone gy w

Is

nods

41052720 53130 Claystone gy
ruo 53130 53230 Shale gy sandy19053230 53420 Sandstone gy w sh stks

080 53420 53500 Shale gy sandy

070 53560` 53570 Sandstone gy w sh stks

Total Depth 53570

Acid
Producing

ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Hard Rock 16210
Soft Rock 37360

53570

PCLC200129

Percent

30
70

Page No 3 of 3

Thickness of

Physical Hard Rock

Properties HR ft
ak cv ev 000
cs es y 340
cs es 000

cm em 000
cm em 000
ac cv ev 000
cv ev 000
ak cs es y 1720
ak cv ev

000
cs es

y 590
cs es 000
ak cm em 000
ak cs es y 180
cv ev 000
ac cm em 000
ak cs as

y 040

cv ev
000

ak cv ev 000
cv ev 000
ac cm em 000
ac cv ev 000
cv ev 000
ac cv ev 000
ac cv ev 000
ac cv ev 000
cv ev 000
ak cs as y 110
ak cv ev 000
cv ev 000
cs es 000
cs es

y 190
cs es 000
cs es y 070

16210

16210

30

a23 AM2r15R002

AEC 03391



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200132

Field Engineer Kim Cecil

Surface Elevation 1273
Drill Hole Coordinates State Plane 1927 NA Datum

Page No 1 of 4

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ftl

666601

2410357

Kerogen Resources

Water Physical

Thickness of

Hard Rock

4300 000 4300 Casing UV UI UCa rl R R

900 4300 5200 Claystone red m I
s nods

ak cv ev

000

0 00250 5200 5450 Shalegy sand

I
s nods ak cm em 0 00520 5450 5970 Sandstonegy crossbeds Y

110 5970 6080 Shale red gm
cs es 520

1000 6080 7080 Cla stone red m
cm em 000

420 7080 7500 Shale gy

cv ev 000

1640 7500 9140 Cla stone red m
cm em 000

490 9140 9630 Shale
cly

cv ev 000

910 9630 10540 Sandstone gy sh stks

cm em 000

100 10540 10640 Shale gy

cs es 910

070 10640 10710 Sandstonegy sh stks

cm em 000

840 10710 11550 Shale red rn

cs as 070

650 11550 12200 Cla stone red m Is nods

cm em
ak cv ev

000

0 00710 12200 12910 Cla stone red gm
240 12910 13150 Shale gy ss stks

cv ev 000

170 13150 13320 Shale
cm em 000

020 13320 13340 Limestone shaley
cm em 000

900 13340 14240 Cla stone red am
ak cs as 020

520 14240 14760 Shale
cv ev 000

020 14760 14780 Shale dk oy la

erect

cm em 000

280 14780 15060 Cla stone

Is nods

cm em

ak cv ev

000

0 00
160 15060 15220 Limestone shaley massive ak cs es 1 60280 15220 15500 Shale Qy sandy

750 15500 16250 Shale
cm em 000

160 16250 16410 Shale sandy

cm em 000

060 16410 16470 Cla stone dk
cm em 000

020 16470 16490 Shale dk gy layered

cv ev 000

530 16490 17020 Cla stone tan
cm em 000

105 17020 17125 Shale blk coal stks
cv ev 000

100 17125 17225 Coal bone stks
ac cm em 000

1075 17225 18300 Cla stone gy Is nods
ac cv ev 000

270 18300 18570 Cla stone red rn Is nods

alk ev

alk ev

000

0 00
870 18570 19440 Shale gy I

s nods
ak cm em 0 00190 19440 19630 Shale gy sand Is nods ak cm em 0 00245 19630 19875 Shale gy ss stks

020 19875 19895 Sandstone cly massive
cm em 000

070 19895 19965 Shale gy ss stks
cs es 020

605 19965 20570 Sandstone gy sh stks
cm em 000

140 20570 20710 Shale
cs es 605

2710 20710 23420 Sandstone gy sh stks

cm em 000

360 23420 23780 Shale gy interbedded ss

cs es 2710

070 23780 23850 Sandstonegy massive
cm em 000

100 23850 23950 Sandstone gy sh stks
cs es 070

350 23950 24300 Sandstonegy massive
cs es 100

110 24300 24410 Coal bone stks Washington No 12

CS es 350

450 24410 24860 Cla stone
ac cv ev 000

520 24860 25380 Cla stone gm
cv ev 000

660 25380 26040 Shale gy ss stks
cv ev 000

450 26040 26490 Shale
cm em 000

070 26490 26560 Shale red rn

cm em 000

300 26560 26860 Shale gy

cm em 000

240 26860 27100 Shale red rn

cm em 000

250 27100 27350 Shale gy

cm em 000

010 27350 27360 Shale

Is nods
cm em

ak cm em

000

0 00060 27360 27420 Cla stone dk gy Is nods ak cv ev 0 00080 27420 27500 Limestone shaley ak cs es 080

CLC200132As
843 AM952007

AEC 03392
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200132

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Page No 2 of 4

Thickness of

Physical Hard Rock

950 27500 28450 Shale gy ss stks cm em 000
050 28450 28500 Sandstone gy sh stks cs es 050
015 28500 28515 Shale blk

ac cm em 000
165 28515 28680 Limestone massive ak cs es 165
240 28680 28920 Cla stone tan cv ev 000
040 28920 28960 Shale blk ac cm em 000
130 28960 29090 Cla stone tan cv ev 0 00

060 29090 29150 Claystone blk ac cv ev 000
320 29150 29470 Cla stone cv ev 000
130 29470 29600 Shale gy sandy cm em 000
070 29600 29670 Sandstone sh stks cs es 070
360 29670 30030 Shale dk ss stks cm em 000
170 30030 30200 Shale dk cm em 000
005 30200 30205 Coal

ac cv ev 000
155 30205 30360 Shale cm em 000
150 30360 30510 Shale sandy cm em 000
460 30510 30970 Shale cm em 000
020 30970 30990 Coal Waynesburg A ac cv ev 000
030 30990 31020 Shale dk cm em 000
370 31020 31390 Cla stone cv ev 000
010 31390 31400 Shale blk

ac cm em 000
650 31400 32050 Cla stone Is nods ak cv ev 000
210 32050 32260 Limestone layered ak cs es 210
130 32260 32390 Cla stone gy is nods ak cv ev 000
100 32390 32490 Limestone massive

ak cs es 100
750 32490 33240 Cla stone gy Is nods ak cv ev 000
070 33240 33310 Limestone massive ak cs es 070
070 33310 33380 Cla stone

Is nods ak cv ev 000
180 33380 33560 Limestone shaley layered ak cs es 180
010 33560 33570 Cla stone gin cv ev 000
100 33570 33670 Shale blk

ac cm em 000
060 33670 33730 Cla stone red gm cv ev 000
030 33730 33760 Shale blk

ac cm em 000
340 33760 34100 Shale gy sandy cm em 000
250 34100 34350 Core Loss 000
350 34350 34700 Shale gy sandy cm em 000
280 34700 34980 Shale gy cm em 000
190 34980 35170 Shale red gm cm em 000
610 35170 35780 Cla stone

Is nods ak cv ev 000
080 35780 35860 Cla stone redl gin cv ev 000
120 35860 35980 Shale cm em 000
200 35980 36180 Shale gy ss stks cm em 000
600 36180 36780 Sandstone crossbeds cs es 600
130 36780 36910 Shale cm em 000
770 36910 37680 Limestone shale y layered ak Cs es 770
280 37680 37960 Cla stone gy Is nods ak cv ev 000
130 37960 38090 Cla stone red m

cv ev 000
190 38090 38280 Cla stone gy Is nods ak cv ev 000
230 38280 38510 Cla stone redl rn

Is

nods ak cv ev 000
090 38510 38600 Cla stone red gm cv ev 000
160 38600 38760 Shale cm em 000
020 38760 38780 Shale red cm em 000
250 38780 39030 Shale gy ss stks cm em 000
070 39030 39100 Sandstone gy sh stks cs es 070
040 39100 39140 Shale dk layered cm em 000
070 39140 39210 Limestone shaley layered ak cs es 070
060 39210 39270 Cla stone rn cv ev 000
320 39270 39590 Claystone gy Is nods ak cv ev 000
170 39590 39760 Limestone massive ak cs es 170
320 39760 40080 Cla stone gy Is nods ak cv ev 000
160 40080 40240 Cla stone gm Is nods ak cv ev 000
060 40240 40300 Shale red rn cm em 000
150 40300 40450 Shale cm em 000
160 40450 40610 Limestone shaley layered ak Cs es 160
210 40610 40820 Cla stone Is nods ak cv ev 000
200 40820 41020 Limestone massive ak os es 200
580 41020 41600 Cla stone Is nods ak cv ev 000
380 41600 41980 Limestone layered ak CS es 380

CLC200132xls 843 AM952007

AEC 03393



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200132

1
4

Thickness

ft

DepthDepth

From

ft
To

X1
Water

Page No 3 of 4

Thickness of

Hard Rock

230 41980 42210 Claystone gy is

nods

ro ernes me n
500 42210 42710 Limestone massive

ak cv ev 000

460 42710 43170 Limestone shale y layered

ak cs as

ak cs as

500

4
530 43170 43700 Claystone gy I

s nods
ak cv ev

60

0 00
100 43700 43800 Shale gy sandy I

s nods ak cm em 0 00460 43800 44260 Shale gy ss stks

020 44260 44280 Sandstone massive
cm em 000

040 44280 44320 Shale gy ss stks
cs as 020

3130 44320 47450 Sandstone gy sh stks
cm em 000

1770 47450 49220 Sandstone gy massive
cs as 3130

180 49220 49400 Shale
cs as 1770

100 49400 49500 Shale dk

cm em 000

040 49500 49540 Shale blk coal stks
cm em 000

050 49540 49590 Coal Sewlckle No9
ac cm em 000

005 49590 495 95 Limestone shaley
ac cv ev 000

005 49595 49600 Coal
ak cs es 005

020 49600 49620 Cla stone dk
ac cv ev 000

130 49620 49750 Coal bone stks
cv ev 000

025 49750 49775 Shale blk
ac cv ev 000

045 49775 49820 Coal
ac cm em 000

015 49820 49835 Shale blk

ac cv ev 000

115 49835 49950 C

la stone dk gy Is nods
ac cm em
ak cv

000

690 49950 50640 Limestone shale layered

ev

ak cs es

000

6 90070 50640 50710 Cla stone

Is

nods
ak cv ev 0 00

170 50710 50880 Limestone shale layered ak cs as 1 70030 50880 50910 Cla stone rn

Is

nods
ak cv ev 0 00

030 50910 50940 Cla stone dk

Is

nods
ak cv ev 0 00470 50940 51410 Limestone shale mosaic
ak cs as 4 70100 51410 51510 Cla stone rn Is nods ak cv ev 0 00

350 51510 51860 Shale gy as stks Is nods ak cm em 0 00
140 51860 52000 Cla stone rn

090 52000 52090 Cla stone dk
cv ev 000

430 52090 52520 Cla stone rn

cv ev 000

870 52520 53390 Cla stone red rn Is nods
cv ev

ak cv ev

000

0 00410 53390 53800 Cla stone

Is nods ak cv ev 0 002000 53800 55800 Shale as stks I
s nods ak cm em 0 00370 55800 56170 Shale gy sandy

170 56170 56340 Shalegy ss stks
cm em 000

160 56340 56500 Sandstone gy massive churned

cm em 000

060 56500 56560 Shale gy sandy

cs as 160

105 56560 56665 Shale dk gy sand
cm em 000

505 56665 57170 Sandstone py sh stks

cm em 000

655 57170 57825 Sandstone gy coal spars

cs es 505

185 57825 58010 Shale gy

ac Cs as 655

107 58010 58117 Coal pyrite Pitts bur h No 8

cm em 000

007 58117 58124 Pyrite

ac cv ev 000

286 58124 58410 Coal

ac cm em 000

270 58410 58680 Shale dk gy I
s nods

ac cv ev 000

080 58680 58760 Claystone dk gy Is nods

ak cm em

cv eak

000

140 58760 58900 Shale gy sandy Is

nods
v

ak cm em

000

0 00135 58900 59035 Shale gy ss stks

065 59035 59100 Shale gy is nods
cm em

ak cm e

000

150 59100 59250 Cla stone Is nods
m

ak cv evM 000

0 00090 59250 59340 Cla stone blk tan

Is nods
ev 0 00

075 59340

Tnt I llonfh

59415
go

Limestone layered ak cs es 075

17490

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

CLC200132xls

Physical

P

843 AM9152007

AEC 03394



Depth

Thickness From To

ft ft ft
Total Thickness of Hard Rock Overlying Mining Unit

DIAMOND DRILL HOLE CLC200132

ATTACHMENT 13

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Hard Rock 17490
Soft Rock 41925

59415

Percent

29
71

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

4

Neutralization

Potential tons1000 Total
Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 f
t

Coal

Bottom 10

f
t

CLC2001324s

Page No 4 of 4

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
17490

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total 1 Total Sul

29

843 AM9152007

AEC 03395
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200133

Field Engineer Kim Cecil

Surface Elevation 1205
Drill Hole Coordinates State Plane 1927 NA Datum

Page No 1 0 5

f

Northing

Easting

Drilling Company

Thickness

n
Depth

From

ft
To

ft

671330

2406270

Kerogen Resources

Water Physical

P

Thickness of

Hard Rock

4360 000 4360 Casing

ro ertles hrt n
560 4360 4920 Shale gy Is nods Y ak cm em

000

0 00090 4920 5010 Shale gy sandy Is nods ak cm em 0 00225 5010 5235 Shale redl rn Y
025 5235 5260 Shale gy sandy Is

nods

cm em

ak cm em

000

0 00100 5260 5360 Cla stone Y
230 5360 5590 Cla stone dk

cv ev 000

570 5590 6160 Cla stone
Is nods

cv ev

ak cv

000

155 6160 6315 Shale gy

ev 000

185 6315 6500 Shale dk gy I
s nods

cm em 000

060 6500 6560 Shale gy sandy I
s nods

ak cm em
ak cm em

000

0 00015 6560 6575 Shale gy ss stks

080 6575 6655 Shale gy sand

Is nods

cm em
a kc m em

000

0 00120 6655 6775 Shale

050 6775 6825 Shale dk
cm em 000

003 6825 6828 one
cm em 000

001 6828 6829 Coal fusain

ac cv ev 000

015 6829 6844 Coal
Sc cv ev 000

003 6844 6847 one
ac cv ev 000

003 6847 6850 Coal
ac cv ev 000

012 6850 6862 Bone coal stks
ac cv ev 000

039 6862 6901 Coal bone stks
Sc cv ev 000

008 6901 6909 Bone coal stks
ac cv ev 000

043 6909 6952 Coal
ac cv ev 000

001 6952 6953 Shale dk
ac cv ev 000

003 6953 6956 Coal bone stks
cm em 000

014 6956 6970 Shale dk
ac cv ev 000

033 6970 7003 Limestone shaley nodular
cm em

csak es

000

0
052 7003 7055 Shale gy

33

005 7055 7060 Shale dk
cm em 000

040 7060 7100 Limestone shale y nodular
cm em

ak cs es

000

0
025 7100 7125 Shale dk

40

005 7125 7130 Shale blk

cm em 000

005 7130 7135 Shale m
ac cm em 000

020 7135 7155 Shale
cm em 000

110 7155 7265 Limestone shale nodular
cm em 000

025 7265 7290 Cla stone
ak cs es 110

020 7290 7310 C

la stone m
cv ev 000

010 7310 7320 C

la

stone dk
cv ev 000

070 7320 7390 Shale gy
cv ev 000

080 7390 7470 Limestone shale massive

cm em
ak cs es

000

060 7470 7530 Cla stone
080

245 7530 7775 Cla stone gy is nods
cv ev 000

015 7775 7790 Shale dk gy

I ak cv ev000
220 7790 8010 Shale

cm em 000

045 8010 8055 Cla stone

cm em 000

020 8055 8075 Cla stone dk
cv ev 000

085 8075 8160 Cla stone
cv ev 000

080 8160 8240 Cla stone red rn

cv ev 000

285 8240 8525 C la stone dk
cv ev 000

050 8525 8575 Cla stone blk

cv ev 000

122 8575 8697 Shale blk

ac cv ev 000

004 8697 8701 Coal
ac cm em 000

023 8701 8724 Bone coal stks

ac cv ev 000

003 8724 8727 Coal bone stks
ac cv ev 000

003 8727 8730 Shale blk
ac cv ev 000

010 8730 8740 Coal bone stks

ac cm em 000

ac cv ev 000

CLC200133xis

844 AM952007

AEC 03396



v

ATTACHMENT 13

Depth

From

ft
To

ft

DIAMOND DRILL HOLE CLC200133

Physical

Page No 2 0 5

f

n

Thickness of

Hard Rock

005 8740 8745 Clastone blk

v uco n 1i

230 8745 8975 Cla stone dk
ac cv ev 000

475 8975 9450 Cla stone
cv ev 000

105 9450 9555 Cla stone gy Is nods
cv ev

ak cv ev

000

0 00
220 9555 9775 Cla stone

010 9775 9785 Cla stone rn

cv ev 000

440 9785 10225 Shale gy sandy Is nods
cv ev

ak cm em
000

0 00
040 10225 10265 Shale gy ss stks I

s nods
ak cm em 0 00

150 10265 10415 Shale gy sandy Is nods ak cm em 0 00035 10415 10450 Shale gy ss stks Is

nods
ak cm em 0 00

105 10450 10555 Shale gy interbedded ss cm em 0 00030 10555 10585 Shale gy sandy

025 10585 10610 Shale gy ss stks
cm em 000

060 10610 10670 Shale gy interbedded ss

cm em 000

415 10670 11085 Sandstone sh stksgy

cm em 000

565 11085 11650 Sandstone crossbedsgy

cs es 415

500 11650 12150 Sandstone sh stksgy

cs es 565

485 12150 12635 Sandstone massivegy

cs es 500

030 12635 12665 Sandstone gy sh stks

cs es 485

1125 12665 13790 Sandstone massiveqY

cs es 030

530 13790 14320 Sandstone sh stksgy

cs as 11025

230 14320 14550 Sandstone massive

cs as

Cs es

530

2 30095 14550 14645 Sandstone gy sh stks
cs as 0 95

015 14645 14660 Cla stone sandy
155 14660 14815 Sandstone gy sh stks

cv ev 000

030 14815 14845 Cla stone gy sandy

cs as 155

1095 14845 15940 Sandstonegy sh stks

cv ev 000

030 15940 15970 Coal pyrite Washington No 12

Cs es 1095

025 15970 15995 Coal sh stks
ac cv ev 000

100 15995 16095 Shale dk gy Is nods

ac cv ev

ak cm em
000

0 00435 16095 16530 Shale gy sandy

135 16530 16665 Cla stone gy Is nods
cm em

ak cv ev

000

0 00520 16665 17185 Shale gy Is nods ak cm em 0 00405 17185 17590 Shale
050 17590 17640 Shale gy sandy Is nods

cm em

ak cm em
000

0 00270 17640 17910 Shale gy ss stks

240 17910 18150 Shale gy sandy Is nods
cm em

ak cm em
000

0 00065 18150 18215 Shale cly ss stks

065 18215 18280 Shale gy

cm em 000

040 18280 18320 Shale ss stks

cm em 000

460 18320 18780 Shale dk
cm em 000

070 18780 18850 Shale
cm em 000

030 18850 18880 Shale blk

cm em 000

100 18880 18980 Shale dk
ac cm em 000

085 18980 19065 Limestone shaley layered

cm em

ak cs es

000

0 85
065 19065 19130 Limestone shaley nodular

ak cs es Y 0 65080 19130 19210 Cta stone gy
060 19210 19290 Shale gy sandy

cv ev 000

595 19290 19885 Sandstone sh stks
cm em 000

080 19885 19965 Shale dk gy sandy

cs as 595

260 19965 20225 Limestone shaley layered

cm em
ak cs as

000

2 60195 20225 20420 Cla stone dk

130 20420 20550 Shale blk

cv ev 000

270 20550 20820 Cla stone dk
ac cm em 000

110 20820 20930 Shale dk gy ss stks
cv ev 000

300 20930 21230 Cla stone dk
cm em 000

100 21230 21330 Cla stone dk gy I
s nods

cv ev

ak cv ev

000

0
060 21330 21390 Shale dk sandy

00

080 21390 21470 Shale gy sandy

cm em 000

560 21470 22030 Sandstone crossbedsgy

cm em 000

140 22030 22170 Sandstone gy sh stks

cs as 560

120 22170 22290 Shale ss stksgy
cs as 140

055 22290 22345 Shale gy

cm em 000

085 22345 22430 Shale dk
cm em 000

020 22430 22450 Coal sh la ers Wa nesbur A cm em 000

030 22450 22480 Shale blk
ac cv ev 000

050 22480 22530 S hale dk gy Is nods
ac cm em

ak cm em

000

0 00040 22530 22570 Limestone shale y nodular

a
l

k es 040

Thickness

ft

CLC200133xis

Water

Bearin

844 AM9152D07

AEC 03397



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200133

Thickness

ft

Depth

From

ft
To

ftl
Physical

Page No 3 0 5

f

Thickness of

Hard Rock

720 22570 23290 Shale dk

satin rro erles MK f<

650 23290 23940 Limestone shaley layered
cm em o00

115 23940 24055 Limestone nodular
ak Cs es 650

565 24055 24620 Claystone gy Is nods
ak cs es 115

080 24620 24700 Shale dk
ak cv ev 000

125 24700 24825 Cla stone red rn

cm em 000

135 24825 24960 Shale dk gy Is nods
cv ev 000

060 24960 25020 Limestone nodular
ak cm em 000

220 25020 25240 Cie stone
ak cs as 060

400 25240 25640 Shale gy sandy

cv ev 000

340 25640 25980 Shale ss stks
cm em 000

025 25980 26005 Shale red m
cm em 000

245 26005 26250 Shale ss stksgy

cm em 000

040 26250 26290 Shale red m
cm em 000

045 26290 26335 Shale red
cm em 000

060 26335 26395 Shale red gm sandy

cm em 000

055 26395 26450 Shale gy ss stks
cm em 000

080 26450 26530 Cla stone
cm em 000

090 26530 26620 Shale dk gy I
s nods

cv ev 000

080 26620 26700 Shale dk
ak cm em 000

545 26700 27245 Limestone shale layered

cm em 000

040 27245 27285 C

la stone dk
ak es es 545

115 27285 27400 Shale 2y ss stks
cv ev 000

050 27400 27450 Sandstone gy sh stks

cm em 000

260 27450 27710 Shale gy
cs es 050

195 27710 27905 Shale dk
cm em 000

035 27905 27940 Shale gy sandy
cm em 000

110 27940 28050 Limestone massive
cm em 000

090 28050 28140 Shale dk gy Is nods
ak cs es 110

195 28140 28335 Limestone shale nodular

ak cm em 000

105 28335 28440 Shale

Is

nods
ak cs as 195

230 28440 28670 Limestone shaley nodular

ak cm em 000

700 28670 29430 Shale

Is nodsgy
ak cs es 230

335 29430 29765 Cla stone red gm
ak cm em 000

160 29765 29925 Cla stone

I
s nods

cv ev 000

015 29925 29940 Sandstone sh stks

ak cv ev 000

210 29940 30150 Cla stone dk gy sandy

cs as 015

275 30150 30425 Sandstone gy sh stks
cv ev 000

065 30425 30490 Cla stone gm I
s nods

cs as 275

075 30490 30565 Cla stone gy Is nods

ak cv ev 000

185 30565 30750 Shale rn

I
s nods

ak cv ev 000

410 30750 31160 Limestone shaley nodular

ak cm em 000

235 31160 31395 Cla stone rn I
s nods

ak cs es 410

075 31395 31470 Cla stone red m
ak cv ev 000

080 31470 31550 Shale
cv ev 000

385 31550 31935 Limestone shale nodular
cm em 000

220 31935 32155 Limestone nodular
ak cs es L 385y070

32155 32225 Shale dk gy I
s nods

ak cs es 220

355 32225 32580 Limestone shaley nodular

ak cm em 000

450 32580 33030 Limestone layered

ak cs es 355

135 33030 33165 Limestone breccia
ak cs es 450

180 33165 33345 Cla stone

I
s nods

ak cs es 135

515 33345 33860 Limestone nodular
ak cv ev 000

290 33860 34150 Limestone shaley layered

ak cs es 515

100 34150 34250 Shale rn

I
s nods

ak cs es 290

490 34250 34740 Limestone shaley layered

ak cm em 000

430 34740 35170 Shale gy sandy

ak cs es 490

050 35170 35220 Shale gy interbedded ss

cm em 000

870 35220 36090 Sandstone py sh stks
cm em 000

180 36090 36270 Sandstone gy crossbeds
cs es 870

440 36270 36710 Sandstone gy massive
Cs es 180

100 36710 36810 Sandstone gy sh stks
cs es 440

190 36810 37000 Sandstone gy massive
cs es 100

1040 37000 38040 Sandstone gy crossbeds
cs es 190

170 38040 38210 Sandstone gy massive
Cs es 1040

015 38210 38225 Sandstone gy coal bands
cs es 170

100 38225 38325 Sandstone gy sh stks
ac cs es H 015

i
085 38325 38410 Sandstone gy massive

ca es v 100

cs es 085

CLC200133xIs

Water

B

844 AM952007

AEC 03398



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200133

Thickness

ft

Depth

From

ft
To

ft Strata

Water Physical

Page No 4 0 5

f

Thickness of

Hard Rock

035 38410 38445 Sandstone gy coal bands ac cs as 035
080 38445 38525 Sandstone gy massive

cs as 080
050 38525 38575 Sandstone gy coal bands ac cs as 050
355 38575 38930 Sandstone gy massive

cs as 355
200 38930 39130 Sandstone gy coal bands ac cs as 200
540 39130 39670 Sandstone gy sh stks cs as 540
780 39670 40450 Sandstone gy massive cs as 780
450 40450 40900 Sandstone gy sh stks cs as 450
025 40900 40925 Shale dk cm em 000
015 40925 40940 Shale blk

ac cm em 000
025 40940 40965 Coal sh layers No 9

ac cv ev 000
045 40965 41010 Bone coal layers ac cv ev 000
085 41010 41095 Coal

ac cv ev 000
020 41095 41115 Shale dk cm em 000
050 41115 41165 Coal ac cv ev 000
015 41165 41180 Coal bone layers ac cv ev 000
075 41180 41255 Shale dk cm em 000
170 41255 41425 Limestone shaley nodular ak cs as 170
155 41425 41580 Limestone shale y mosaic ak cs as 155
035 41580 41615 Shale blk I

s nods ak cm em 000
075 41615 41690 Limestone shaley nodular ak cs as 075
075 41690 41765 Limestone massive

ak cs as 075
095 41765 41860 Limestone shaley nodular ak cs as 095
025 41860 41885 Shale gy ss stks Is

nods ak cm em 000
025 41885 41910 Shale blk

ac cm em 000
085 41910 41995 Shale dk gy Is nods

ak cm em 000
065 41995 42060 Limestone nodular ak cs as 065
150 42060 42210 Limestone shaley nodular ak cs as 150
070 42210 42280 Shale dk gy Is nods ak cm em 000
080 42280 42360 Limestone shale y nodular ak cs es 080
265 42360 42625 Limestone shale y mosaic ak cs as 265
125 42625 42750 Limestone nodular ak Cs as 125
045 42750 42795 Sandstone gy sh stks

cs as 045
025 42795 42820 Cla stone gm Is nods ak cv ev 000
030 42820 42850 Shale as stks cm em 000
065 42850 42915 Sandstone gy sh stks Cs as 065
050 42915 42965 Shale gm cm em 000
060 42965 43025 Cla stone gm Is nods ak cv ev 000
015 43025 43040 Shale gy sandy Is nods ak cm em 000
190 43040 43230 Shale m cm em 000
270 43230 43500 Shale dk cm em 000
035 43500 43535 Cla stone gy I

s nods
ak cv ev 000

265 43535 43800 Shale cm em 000
400 43800 44200 Shale Is nods ak cm em 000
460 44200 44660 Shale dk gy I

s nods
ak cm em 000

985 44660 45645 Cla stone gm Is nods ak cv ev 000
055 45645 45700 Cla stone gm sandy Is nods ak cv ev 000
170 45700 45870 Cla stone rn

Is nods ak cv ev 000
020 45870 45890 Shale gy ss stks Is nods ak cm em 000
100 45890 45990 Cla stone dk

cv ev 000
645 45990 46635 Shale gy sandy Is nods ak cm em 000
040 46635 46675 Shale gy ss stks cm em 000
425 46675 47100 Sandstone gy sh stks cs as 425
105 47100 47205 Shalegy interbedded ss cm em 000
215 47205 47420 Shaleqy sandy cm em 000
015 47420 47435 Sandstone gy sh stks

cs as 015
065 47435 47500 Sandstone gy massive cs as 065
045 47500 47545 Shale gy sandy cm em 000
175 47545 47720 Sandstone gy sh stks

Cs as 175
370 47720 48090 Shale gy cm em 000
035 48090 48125 Sandstone gy coal bands ac cs as 035
035 48125 48160 Sandstone gy crossbeds cs as 035
003 48160 48163 Coal

ac cv ev 000
032 48163 48195 Sandstone gy crossbeds cs as 032
008 48195 48203 Coal

ac cv ev 000
075 48203 48278 Sandstone gy crossbeds

cs es 075
011 48278 48289 Coal

ac cv ev 000
146 48289 48435 Sandstone gy coal bands

ac cs es 146

CLC200133xls
844 AM91512007

AEC 03399



Page No 5 0 5

ATTACHMENT 13 f

DIAMOND DRILL HOLE CLC200133

Thickness

ft

Depth

From

ft Str

Water Physical

Thickness of

Hard Rock

315 48435 48750 Sandstone gy coal spars ac cs esv 115
070 48750 48820 Sandstone sh pebbles cs as 070
288 48820 49108 Sandstone gy coal spars ac cs es 288
017 49108 49125 Bone coal layers Pittsburgh No 8 ac cv ev 000
089 49125 49214 Coal pyrite ac cv ev 000
046 49214 49260 Coal

ac cv ev 000
002 49260 49262 Cla stone

cv ev 000
266 49262 49528 Coal ac cv ev 000
147 49528 49675 Shale I

s nods ak cm em 000
100 49675 49775 Limestone shale y nodular ak cs es 100
335 49775 50110 Cla stone gy Is nods

alk ev 000
414 50110 50524 Shale sandy Is nods ak cm em 000
131 50524 50655 Shale cm em 000
025 50655 50680 Cla stone blk tan layered ac cv ev 000
050 50680 50730 Cla stone

cv ev 000
055 50730 50785 Claystone blk tan layered ac cv ev 000
075 50785 50860 Shale cm em 000

21549

4

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 21549 42
Soft Rock 29311 58

50860

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency
Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3
Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10

ft

Coal

Bottom 10

f
t

CLC200133xls

21549

42

844 AM952007

AEC 03400



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200201

Field Engineer Kim Cecil

Surface Elevation
1230

Drill Hole Coordinates State Plane 1927 NA Datum
Northing 674920

Easting 2409530
Drilling Company Kerogen Resources Inc

Depth

From

Ift1

To

f
t

Physical

Page No 1 of 5

Thickness of

Hard Rock

1200 000 1200 Casing

Bearin rro ernes MR

ft

285 1200 1485 Shale
000

105 1485 1590 Claystone

yes cm emEN 000

470 1590 2060 Claystone red m
es cv ev 000

590 2060 2650 Sandstone gy massive
yes

es

cv ev 000

300 2650 2950 Shale sand massive
y cs es 590

675 2950 3625 Cla stone
cs es 000

125 3625 3750 Claystone red rn

cv ev 000

080 3750 3830 Shale
cv ev 000

285 3830 4115 Shale red m
cm em 000

225 4115 4340 Cla stone
cm em 000

295 4340 4635 Cla stone red rn
cv ev 000

1195 4635 5830 Claystone red
cv ev 000

200 5830 6030 Claystone red rn
cv ev 000

080 6030 6110 Cla stone
cv ev 000

340 6110 6450 Shale gy sand stks I
s nods

cv ev

ak cs es

000

0 00120 6450 6570 Cla stone
080 6570 6650 Cla stone gy Is

nods
cv ev

ak cv ev

000

0 00330 6650 6980 Shale gy ss stks I
s nods ak cs es 0 00480 6980 7460 Sandstone gy crossbeds

270 7460 7730 Shale gy sand stks I
s nods

cs es

ak cs es

480

0 00065 7730 7795 Shale gy Is nods ak cm em 0 00245 7795 8040 Shale gy ss stks

395 8040 8435 Shale
cs es 000

075 8435 8510 Shale red urn
cm em 000

180 8510 8690 Cla stone red
cm em 000

180 8690 8870 Cla stone
cv ev 000

135 8870 9005 Cla stone red gm I
s nods

cv ev

ak cv ev

000

0 00330 9005 9335 Cla stone red I
s nods ak cv ev 0 00165 9335 9500 Cla stone red om I

s nods ak cv ev 0 00085 9500 9585 Shale gy I
s nods ak cm em 0 00155 9585 9740 Shale dk

I
s nods ak cm em 0 00460 9740 10200 Shale I

s nods ak cm em 0 00850 10200 11050 Shale gy sandy massive
090 11050 11140 Sandstone crossbeds

cs es 000

210 11140 11350 Shale gy sandy massive
cs es 090

380 11350 11730 Sandstone gy sh stks
cs es 000

225 11730 11955 Sandstone crossbeds
cs es 380

165 11955 12120 Sandstone gy massive
Cs es 225

220 12120 12340 Shale dk
cs es 165

035 12340 12375 Limestone shale y nodular

cm em

ak cs es

000

175 12375 12550 Shale dk
035

080 12550 12630 Shale dk gy I
s nods

cm em
ak cm em

000

0 00240 12630 12870 Shale dk gy ss stks

130 12870 13000 Cla stone red rn

cs es 000

260 13000 13260 Shale
cv ev 000

110 13260 13370 Shale dk
cm em 000

430 13370 13800 Cla stone dk
cm em 000

235 13800 14035 Shale blk
cv ev 000

1405 14035 15440 Cla stone
ac cm em 000

290 15440 15730 Shale gy ss stks

cv ev 000

170 15730 15900 Cla stone gy ss stks Is nods
cs es

ak cv ev

000

0 00330 15900 16230 Shale gy sandy massive
1020 16230 17250 Shale ss stks

cs es 000

580 17250 17830 S andstone gy sh stks
cs es 000
cs es F Y 580

Thickness

f

CLC200201xis

Water

858 AM9152007

AEC 03401



r
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200201

Thickness

hJ

Depth

From

ft1

To

ft
Physical

Page No 2 of 5

Thickness of

Hard Rock

470 17830 18300 Shale gy ss stks

earrn rro ernes MR ft

415 18300 18715 Shale gy ss layers

Cs es 000

345 18715 19060 Sandstone gy sh stks
cs es 000

350 19080 19410 Sandstone gy crossbeds

cs es 345

230 19410 19640 Sandstone gy massive
cs es 350

110 19640 19750 Shale gy sandy massive
cs es 230

680 19750 20430 Sandstone gy massive
cs es 000

350 20430 20780 andstone gy sh stks

cs es 680

110 20780 20890 Sandstone gy coal layers

cs es 350

017 20890 20907 Coal Washington No12
ac cs es 110

011 20907 20918 Shale blk coal stks

ac cv ev 000

015 20918 20933 Coal
ac cm em 000

017 20933 20950 Coal bone stks

ac cv ev 000

003 20950 20953 Shale dk gy
ac cv ev 000

039 20953 20992 Coal cm em 000

002 20992 20994 Shale dk
ac cv ev 000

009 20994 21003 Bone coal stks
cm em 000

047 21003 21050 Shale dk
ac cv ev 000

210 21050 21260 Limestone nodular
cm em

ak cs es

000

2 10790 21260 22050 Shale I
s nods

ak cm em 0 00525 22050 22575 Shale dk

I
s nods

ak cm em 0 00245 22575 22820 Shale gy I
s nods

ak cm em 0 001040 22820 23860 Shale gy ss stks I
s nods ak cs es 0 00030 23860 23890 Limestone nodular

ak cs es 0 30265 23890 24155 Claystone dk gy I
s nods akcv ev 0 00045 24155 24200 Limestone massive

es 0 45075 24200 24275 hale gy I
s nods em 0 00890 24275 25165 Sandstone gy sh stks

300 25165 25465 Shale ss stks As 890

040 25465 25505 Shale dk coal stks

s 000

040 25505 25545 Limestone sh

la ers

em 000

065 25545 256 0
0 Limestone massive

es 040

075 25610 25685 Shale dk gy I
s nods

ak cs es

ak cm em
065

065 25685 25750 Limestone nodular
ak cs es

000

0 65120 25750 25870 Shale dk
040 25870 25910 Shale gy is nods

cm em

ak cm em
000

0 00055 25910 25965 Shale blk

090 25965 26055 Cla stone dk gy I
s nods

ac cm em

ak cv ev

000

0040 26055 26095 Shale blk coal stks
00

105 26095 26200 Cla stone gy I
s nods

ac cm em
ak cv ev

000

0130 26200 26330 Shale dk
00

395 26330 26725 Shale gy ss stks
cm em 000

145 26725 26870 Shale dk gy ss stks

esLs 000

080 26870 26950 Shale dk
cs es 000

145 26950 27055 Sandstone massive
cm em 000

345 27095 27440 Sandstone sh stks
cs es 145

050 27440 27490 Sandstone gy crossbeds
Cs es 345

135 27490 27625 Sandstone gy sh stks

Cs es 050

295 27625 27920 Shale gy ss layers

Cs es 135

205 27920 28125 Shale dk gy I
s nods

cs es

ak cm em
000

0 00012 28125 28137 Bone coal stks Waynesburg A
008 28137 28145 CIa stone bik

ac cv ev 000

015 28145 28160 Coal bone stks
ac cv ev 000

015 28160 28175 Shale blk coal stks

ac cv ev 000

002 28175 28177 Coal bone stks
ac cm em 000

013 28177 28190 Shale dk coal stks

ac cv ev 000

125 28190 28315 Limestone shale y nodular

ac cm em
ak Cs es

000
1 25060 28315 28375 Limestone massive

ak cs es 0 60350 28375 28725 Shale gy I
s nods ak cm em 0 00105 28725 28830 Limestone massive

ak cs es 1 05125 28830 28955 Shale dk gy I
s nods

ak cm em 0 00160 28955 29115 Limestone nodular ak cs es 1 60055 29115 29170 Shale dk gy I
s nods

ak cm em 0 00065 29170 29235 Limestone nodular ak Cs es 0 65030 29235 29265 Shale dk gy I
s nods ak cm em 0 000600 29265 29325 Limestone massive

ak cs es 060

CLC200201xls

858 AM95r2007

AEC 03402

Water

B



i

r

ATTACHMENT 13

Thickness

ft
Physical

Page No 3 of 5

Thickness of

Hard Rock

110 29325 29435 Limestone mosaic
oanrrv ernes rirc

ak cs es

ft

1 10175 29435 29610 Shale dk gy I
s nods ak cm em 0 00150 29610 29760 Limestone layered ak cs es 1 50090 29760 29850 Shale dk

I
s nods ak cm em 0 00125 29850 29975 Claystone gm I

s nods ak cv ev 0 00045 29975 30020 Limestone shale y nodular ak cs es 0 45310 30020 30330 Claystone dk gy Is nods ak cv ev 0 00
060 30330 30390 Limestone massive

ak cs es 0 60110 30390 30500 Shale dk gy I
s nods

ak cm em 0 00040 30500 30540 Limestone nodular ak cs es 0 40100 30540 30640 Cla stone dk gy I
s nods ak cv ev 0 00500 30640 31140 Shale gy ss layers

cs es 0 00230 31140 31370 Sandstone sh stks
cs es 2 30310 31370 31680 Claystone

205 31680 31885 Shale
cv ev 000

095 31885 31980 Shale gy I
s nods

cm em

ak cm em
000

0 00060 31980 32040 Limestone shale y nodular ak cs es 0 60180 32040 32220 Shale dk gy I
s nods ak cm em 0 00815 32220 33035 Shale gy I

s nods
ak cm em 0 00245 33035 33280 Shale gy ss stks

085 33280 33365 Shale
cs es 000

155 33365 33520 Limestone massive
cm em

ak cs es

000

1 55295 33520 33815 Limestone shale v nodular ak cs es 2 95095 33815 33910 Limestone massive
ak cs es 0 95250 33910 34160 Limestone shale y nodular ak cs es 2 50285 34160 34445 Limestone nodular
ak cs es 2 85145 34445 34590 Cla stone dk gy I

s nods ak cv ev 0 00070 34590 34660 Limestone nodular
ak cs es 0 70130 34660 34790 Shale gy I

s nods ak cm em 0 00290 34790 35080 Limestone shale v nodular ak cs es 2 90290 35080 35370 Shale gm Is nods ak cm em 0 00160 35370 35530 Shale gy ss stks Is nods ak cs es 0 00150 35530 35680 Cla stone dk gy I
s nods ak cv ev 0 00100 35680 35780 Limestone massive ak cs es 1 00125 35780 35905 Shale dk

I
s nods

ak cm em 0 00070 35905 35975 Limestone shale y nodular ak cs es 0 70095 35975 36070 Shale gm I
s nods ak cm em 0 00240 36070 36310 Limestone nodular

ak cs es 2 40170 36310 36480 Shale dk gy I
s nods ak cm em 0 00390 36480 36870 Cla stone gm I

s nods ak cv ev 0 00120 36870 36900 Limestone shalev nodular ak cs es 1 20110 36990 37100 Shale gm I
s nods

ak cm em 0 00150 37100 37250 Limestone shale v nodular ak cs es 1 50070 37250 37320 Shale dk gy I
s nods

ak cm em 0 00130 37320 37450 Limestone nodular
ak cs es 1 30680 37450 38130 Limestone shaley nodular ak cs es 6 80185 38130 38315 Limestone nodular
ak cs es 1 85105 38315 38420 Limestone massive
ak cs es 1 05045 38420 38465 Limestone shale y nodular ak cs es 450065 38465 38530 Limestone nodular
ak cs es 0 65090 38530 38620 Shale n I

s nods
ak cm em 0 00750 38620 39370 Limestone nodular
ak Cs es 7 50610 39370 39980 Limestone layered ak cs es 6 10180 39980 40160 Shale dk gy I

s nods
ak cm em 0 00550 40160 40710 Limestone nodular
ak cs es 5 50260 40710 40970 Shale gm I

s nods ak cm em 0 00220 40970 41190 Shale gy I
s nods

ak cm em 0 00155 41190 41345 Claystone gy I
s nods ak cv ev 0 00135 41345 41480 Shale gy sandy I

s nods ak cs es 0 001090 41480 42570 Sandstone gy sh stks

135 42570 42705 Shale ss layers

cs es 1090

225 42705 42930 Shale dk gy ss stks I
s nods

cs es

ak cs es

000

0 00060 42930 42990 Sandstone gy massive
Cs es 0 60035 42990 43025 Shale gy ss stks
cs es 0 00115 43025 43140 Sandstone sh stks
cs es 1 15325 43140 43465 S andstone gy massive
cs es 325

Depth

From

ft
To

ft
Water

B

DIAMOND DRILL HOLE CLC200201

CLC200201xls

858 AM952007

AEC 03403
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t
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ATTACHMENT 13

Thickness

Ift
Physical

Page No 4 of 5

Thickness of

Hard Rock

150 43465 43615 Sandstone gy sh stks CSes
1Jj

150
785 43615 44400 Sandstone gy massive

cs es 785
1775 44400 46175 Sandstone gy sh stks

cs es 1775
085 46175 46260 Shale gy ss layers cm em 000
045 46260 46305 Cla stone bwn blk layered ac cv ev 000
030 46305 46335 one coal stks Sewickley No9

ac cm em 000
083 46335 46418 Coal bone stks Sc cv eV 000
014 46418 46432 Shale dk cm em 000
035 46432 46467 Coal bone stks ac cv ev 000
073 46467 46540 Shale dk gy I

s nods ak cm em 000
545 46540 47085 Limestone nodular ak cs es 545
150 47085 47235 Limestone layered ak Cs es 150
205 47235 47440 Limestone massive ak cs es 205
055 47440 47495 Shale dk gy I

s nods ak cm em 000
395 47495 47890 Limestone mosaic

ak cs es 395
110 47890 48000 limestone nodular

ak cs es 110
060 48000 48060 Sandstone gy sh stks cs es 060
090 48060 48150 Shale gm ss stks Is nods ak Cs es 000
065 48150 48215 Shale gy ss layers cs es 000
200 48215 48415 Shale gy ss stks I

s nods ak cs es 000
135 48415 48550 Limestone nodular ak cs es 135
315 48550 48865 Claystone dk gy I

s nods ac cv ev 000
035 48865 48900 Cla stone blk ac cv ev 000
155 48900 49055 Core loss Fishpot 000
445 49055 49500 Shale dk gy Is nods ak cm em 000
380 49500 49880 Shale red gm is nods ak cm em 000
230 49880 50110 C

la stone gy I
s nods ak cm em 000

365 50110 50475 Cla stone rn I
s nods ak cm em 000

225 50475 50700 Cia stone dk gy I
s nods ak cm em 000

190 50700 50890 Shalegy I
s nods ak cm em 000

475 50890 51365 Shale gy ss stks I
s nods ak cs es 000

225 51365 51590 Sandstone gy sh stks
cs es 225

470 51590 52060 Shale dk cm em 000
245 52060 52305 Shale dk gy ss stks I

s nods ak cs es 000
205 52305 52510 Shale dk cm em 000
030 52510 52540 Limestone shale y nodular ak cs es 030
210 52540 52750 Shale dk cm em 000
040 52750 52790 Shale dk gy ss stks

cs es 000
835 52790 53625 Sandstone gy sh stks

cs es 835
595 53625 54220 Sandstone gy crossbeds cs es 595
150 54220 54370 Sandstone gy coal siks ac cs es 150
130 54370 54500 Sandstone gy sh stks

cs es 130
105 54500 54605 Shale dk gy ss stks cs es 000
025 54605 54630 Coai bone silks Pittsbur h No8 ac cv ev 000
050 54630 54680 Coal ac cv ev 000
006 54680 54686 Shale blk

ac cm em 000
067 54686 54753 Coal ac cv ev 000
003 54753 54756 CIa stone dk cm em 000
182 54756 54938 Coal ac cv ev 000
007 54938 54945 Shale blk coal stks

ac cm em 000
085 54945 55030 Coal ac cv ev 000
630 55030 55660 Shale dk gy I

s nods
ak cm em 000

120 55660 55780 Shale gy Is nods ak cm em 000
100 55780 55880 Claystone blk tan layered ac cv ev 000
420 55880 56300 Shale gy sandy I

s nods
ak cs es 000

265 56300 56565 Sandstone gy sh stks
cs es 265

235 56565 56800 Shale gy ss layers cs es 000

Depth

From

f
t

To

W

DIAMOND DRILL HOLE CLC200201

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

CLC200201x1s

21270

21270

858 AM91512007

AEC 03404

Water

Bearing
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200201

Depth

Thickness From To

ft ft ft Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 21270 37
Soft Rock 35530 63

56800

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10

f
t

Coal

Bottom 10 ft

CLC200201xls

Water Physical

Bearing Properties

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

Page No 5 of 5

Thickness of

Hard Rock

HR ft
37

858 AM952007

AEC 03405



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200206

Field Engineer Kim Cecil

Surface Elevation
1250

Drill Hole Coordinates State Plane 1927 NA Datum

Depth

From

ft

Northing

Easting

Drilling Company

To

ft

Page No 1 of 6

682470

2424400

Kerogen Resources Inc

Water Physical

Thickness of

Hard Rock

2400 00 0 240 0 Casino
rrv rues me tt

015 240 0 24 1 5 Shale YES cm e mm

000

0 00
135 2415 255 0 Sandstone gy sh stks YES cs es t 35185 2550 2735 Shale gy YES cm em 0 00480 2735 321 5 Cla stone dk YES
275 3215 3490 Cla stone YES

cv ev 000

050 3490 3540 Shale blk YES
cv ev 000

230 3540 3770 Limestone shaley nodular YES
ac cm em
ak cs as

000

290 3770 4060 Shale gy ss stks and I
s nods YES ak cm em

230

0 00040 4060 4100 Shale dk YES
0

045 4100 4145 Limestone nodular YES
cm em

ak cs as

000

420 4145 4565 CIa stone dk gy I
s nods YES ak cv ev

045

585 4565 5150 CIa stone red gy Is nods YES ak cv ev

000

0 00085 5150 5235 Shale gy interbedded ss YES
150 5235 5385 Shale gy YES

cm em 000

090 5385 5475 Sandstone ov sh stks YES
cm em 000

145 5475 5620 Shale interbedded ss YES
cs es 090

150 5620 5770 Sandstone ov sh stks YES
CM em 000

140 5770 5910 Shale gy interbedded ss YES
cs es 150

475 5910 6385 Shale ay ss stks YES
cm em 000

155 6385 6540 CIa stone red
cm em 000

390 6540 6930 CIa stone red
cv ev 000

105 6930 7035 CIa stone red
cv ev 000

590 7035 7625 CIa stone dk
cv ev 000

375 7625 8000 Shale dk
cv ev 000

360 8000 8360 Claystone ay

crn em 000

720 8360 9080 Shale ss silks

cv ev 000

110 9080 9190 Limestone shaley nodular

cm em
ak cs as

000

090 9190 9280 CIa stone red
110

145 9280 9425 Shale red
cv ev 000

080 9425 9505 Shale gy ss stks and I
s nods

cm em

ak cm em
000

065 9505 9570 Shale red
000

365 9570 9935 Shale gy ss stks and I
s nods

cm em
ak cm em

0DO

185 9935 10120 Shale red
000

450 10120 10570 CIa stone dk Qv

I
s nods

cm em
ak cv ev

000

040 10570 10610 Limestone nodular
ak cs es

000

090 10610 10700 Shale dk qy Is nods ak cm em
040

0 00075 10700 10775 Limestone shale nodular ak cs es 0 75615 10775 11390 CIa tone dk gy I
s nods

ak cv ev 0 00050 11390 11440 Limestone shaley nodular
ak cs es 0 50400 11440 11840 Shale gy I

s nods
ak cm em 0 00110 11840 11950 CIa stone red

830 11950 12780 CIa stone red
cv ev 000

010 12780 12790 CIa stone red
cv ev 000

465 12790 13255 Shale gy I
s nods

cv ev

ak cm em
000

120 13255 13375 CIa stone red gy I
s nods ak cv ev

000

085 13375 13460 Cla stone red Is nods
ak cv ev

000

0 00035 13460 13495 CIa stone red gy I
s nods ak cv ev

220 13495 13715 Shale gy
000

335 13715 14050 CIa stone red
cm em 000

450 14050 14500 Shale red
cv ev 000

270 14500 14770 Shale dk gy ss stks and

I
s nods

c

a

m em

k cm em
000

280 14770 15050 CIa stone red
000

025 15050 15075 Limestone shale nodular
c

a

v ev

k cs es

000

615 15075 15690 Shale

Is nods a k cm em
025

0 OD220 15690 1591 C

la stone dk gy Is nods
a k cv ev 000

Thickness

n

CLC200206 Pemiilxls

141 PM4102008

AEC 03406



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200206

14

Thickness

ft

Depth

From

ft
To

ft Strata

Water Physical

Page No 2 of 6

Thickness of

Hard Rock

470 15910 16380 Shale gy I
s nods ak cm emo

000
170 16380 16550 Cla stone red gy I

s nods ak cv ev 000
170 16550 16720 Cla stone red I

s nods ak cv ev 000
070 16720 16790 Cla stone red

I
s nods ak cv ev 000

070 16790 16860 Cla stone red I
s nods ak cv ev 000

540 16860 17400 Shale gy I
s nods ak cm em 000

590 17400 17990 Shale gy is nods ak cm em 000
265 17990 18255 Shale dk gy Is

nods
ak cm em 000

215 18255 18470 Shale gy I
s nods ak cm em 000

545 18470 19015 2hale dk cm em 000
030 19015 19045 Limestone shaley nodular ak cs es 030
090 19045 19135 Shale blk ac cm em 000
520 19135 19655 Cla stone dk gy I

s nods ak cv ev 000
120 19655 19775 Limestone shaley nodular ak cs es 120
320 19775 20095 Shale dk gy I

s nods ak cm em 000
485 20095 20580 Shale gy I

s nods ak cm em 000
050 20580 20630 Shale dk gy I

s nods
ak cm em 000

020 20630 20650 Shale blk coal stks ac cm em 000
110 20650 20760 Cla stone dk gy Is

nods
ak cv ev 000

125 20760 20885 Limestone shale nodular
ak cs es 125

280 20885 21165 Cla stone dk gy I
s nods ak cv ev 000

046 21165 21211 Shale blk Cm em 000
009 21211 21220 Shale blk coal stks cm em 000
110 21220 21330 Coal sh stks WASHINGTON No 12 cv ev 000
023 21330 21353 Coal bone stks J cv ev 000
031 21353 21384 Coal sh stka cv ev 000
018 21384 21402 Coal bone stks ac Cv ev 000
025 21402 21427 Shale blk coal stks cm em 000
045 21427 21472 Shale blk ac cm em 000
013 21472 21485 Coal sh stks ac cv ev 000
037 21485 21522 Shale dk

ac cm em 000
029 21522 21551 Coal sh stks

ac cv ev 000
080 21551 21631 Coal bone stirs

ac cv ev 000
594 21631 22225 Cla stone dk gy Is nods ak cv ev 000
615 22225 22840 Shale dk gy I

s nods
ak cm em 000

1700 22840 24540 Shale gy ss stks and I
s nods ak cm em 000

050 24540 24590 Sandstone gy sh stks
cs es 050

820 24590 25410 Shale gy ss stks and I
s nods ak cm em 000

330 25410 25740 Cla tone dk gy Is

nods
ak cv ev 000

024 25740 25764 Shale blk coal stks
ac cm em 000

021 25764 25785 Cla stone dk cv ev 000
049 25785 25834 Coal sh stks WAYNESBURG A ac cv ev 000
017 25834 25851 Shale bik

ac cm em07009225851 25943 Coal sh stks
ac cv ev 000

073 25943 26016 Bone coal layers ac cv ev 000
021 26016 26037 Shale bik

ac cm em 000
029 26037 26066 Shale blk coal stks ac cm em 000
098 26066 26164 Coal sh stks

ac cv ev 000
046 26164 26210 Shale dk

ac cm em 000
078 26210 26288 Coal sh stks

ac cv ev 000
029 26288 26317 Coal bone stks

ac cv ev 00
006 26317 26323 Shale dk gy coal stks ac cm em 00
040 26323 26363 Coal sh stks

ac cv ev 000
087 26363 26450 Shale dk gy I

s nods ak cm em 000
075 26450 26525 Shale blk ac cm em 000
070 26525 26595 Limestone shaley nodular ak cs es 070
395 26595 26990 Shale dk gy I

s nods ak cm em 000
440 26990 27430 Shale gy I

s nods ak crn em 000
165 27430 27595 Sandstone ay sh stks cs as 165
595 27595 28190 Shale dk gy ss stks cm em 000
120 28190 28310 Cla stone dk gy I

s nods ak cv ev 000
030 28310 28340 Limestone shaley nodular ak cs es 030
170 28340 28510 Shale gy I

s nods ak cm em 000
105 28510 28615 Shale gy ss stks and I

s nods a k cm em 00o
275 28615 28890 Sandstone gy sh stks Cs es 275
335 28890 29225 Shale gy as layers cm em 000
1 DO 29225 29325 Sandstone gy sh stks c s es 100
255 29325 295 80 Shale dk ay ss stks c m em 000

CLC200206 Permitxls
141 PM410r2008

AEC 03407



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200206

4

Thickness

ft

Depth

From

ft
To

ft Strata

Water Physical

Page No 3 of 6

Thickness of

Hard Rock

135

095

075

050

070

055

200

300

295

080

110

29580

29715

29810

29885

29935

30005

30060

30260

30560

30855

30935

29715

29810

29885

29935

30005

30060

30260

30560

30855

30935

31045

Cla stone blk

Shale dk gy Is nods

Limestone shaley nodular

Shale dk gy I
s nods

Shale blk

C

la stone dk gy Is nods

Cla stone blk tan layered

Shale gy sandy

Shale dk gy ss stks

Shale gy interbedded ss

Shale dk gy ss stks

•• v uva
ac cv ev

ak cm em
ak cs as

ak Cm em

ac cm em
ak cv ev

cv ev

cm em

cm em

cm em

cm em

IL

000
000

075

000

000
000

000

000
000

000

000
130

315

860

060

31045

31175

31490

32350

31175

31490

32350

32410

Shale dk gy I
s nods

Shale dk AY interbedded ss

Sandstone gy sh stks

Shale blk ss stks

ak cm em

cm em

Cs es

ac cm em

000

000

660

0 00
105 32410 32515 Shale dk ac cm em 0 00
019 32515 32534 Shale dk gy coal stks

ac cm em 000
005 32534 32539 Shale blk

ac Cm em 0 00
010 32539 32549 Bone coal layers WAYNESBURG No 11 ac cv ev 0 00
116 32549 32665 Cla stone dk

cv ev 0 00
095 32665 32760 Shale dk gy I

s nods ak cm em 0 00
120 32760 32880 Limestone shaley nodular ak cs as 1 20
095 32880 32975 Limestone nodular ak cs es

4

095
315

200

075

170

32975

33290

33490

33565

33290

33490

33565

33735

Limestone shaley layered

Shale dk gy Is nods

Limestone nodular

Shale dk gy I
s nods

ak cs as

ak cm em
ak cs es

ak cm em

315

000

075

0 00
170 33735 33905 Limestone nodular ak cs es 1 70
075 33905 33980 Shale dk gy I

s nods ak cm em 0 00
045 33980 34025 Limestone nodular

ak cs as 045
170 34025 34195 Limestone mosaic ak es as 1 70
245 34195 34440 Shale dk cly I

s nods ak cm em 0 00
030 34440 34470 Cla stone m

I
s nods ak cv ev 000

040 34470 34510 Limestone nodular ak es as 040
140 34510 34650 Limestone shaley nodular ak es as 140
065 34650 34715 Shale dk gy I

s nods ak cm em 000
075 34715 34790 Limestone shale nodular ak as es 075
110 34790 34900 Cla stone gm cv ev 000
090 34900 34990 Limestone shale layered ak cs es 090
170 34990 35160 Cla stone Is nods ak cv ev 000
035 35160 35195 Limestone nodular ak cs es 035
075 35195 35270 Cla stone m Is nods

ak cv ev 000
135 35270 35405 Limestone nodular ak cs as 1 35
030 35405 35435 Cla stone

Is nods ak cv ev 000
050 35435 35485 Limestone nodular

ak cis es 050
270 35485 35755 Cla stone red

cv ev 0 00
130 35755 35885 Cla stone Is nods ak cv ev 000
245 35885 36130 Shale gy ss stks and I

s nods ak cm em 000
030 36130 36160 Sandstone gy sh stks ak cs as 030
140 36160 363 00 Shale gm ss stks cm em 000
120 36300 36420 Shale red gy Is

nods ak cm em 000
070 36420 36490 Shale red cm em 000
040 36490 36530 Shale dk cm em 000
165 36530 36695 Shale dk cly Is

nods
ak cm em 000

095 36695 36790 Limestone nodular ak cs as 095
435 36790 37225 Cla stone dk gy Is

nods
ak cv ev 000

075 37225 37300 Limestone nodular ak Cs es 075
210 37300 37510 Cla stone m Is nods ak cv ev 000
085 37510 37595 Limestone shale nodular ak Cs as 085
250 37595 37845 Shale gm Is nods

ak cm em 000
075 37845 37920 Limestone nodular ak cs as 075
100 37920 38020 Limestone shaley nodular a k cs as 100
105 38020 38125 Shale dk gy I

s nods a k cm em 000
105 38125 38230 Limestone shale nodular ak Cs as 105
050 38230 38280 Limestone nodular a k Cs as 050
270 38280 38550 Shale dk gy Is

nods ak cm em 000
225 38550 38775 L imestone shaley nodular ak Cs es 225
180 38775 38955 Limestone layered ak Cs es 180

CLC200206 Permib ds
141 PM4102008

AEC 03408
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200206

Thickness

ft

Depth

From

ft
To

ft Stra

Water Physical

Page No 4 of 6

Thickness of

Hard Rock

070 38955 39025 Limestone nodular ak cs as

UU ow

070
065 39025 39090 Shale dk gy I

s nods ak cm em 000
235 39090 39325 Limestone shaley nodular ak cs as 235
080 39325 39405 Shale dk gy I

s nods ak cm em 000
250 39405 39655 Limestone shaley nodular ak cs as 25
290 39655 39945 Shale gm I

s nods ak cm em 000
045 39945 39990 Shale gy sandy I

s nods ak cm em 000
275 39990 40265 Shale gm I

s nods ak cm em 000
365 40265 40630 Limestone shaley nodular ak cs as 365
130 40630 40760 Limestone nodular ak cs es 130
265 40760 41025 Limestone shaley nodular ak cs es 265
065 41025 41090 Cla stone gm I

s nods ak cv ev 000
370 41090 414 60 Shale gm Is nods ak cm em 000
315 41460 41775 Limestone shaley nodular ak cs as 315
175 41775 41950 Shale dk gy I

s nods ak cm em 000
140

590

41950

42090

42090

42680

Limestone nodular

Limestone shaley nodular

ak cs es

ak cs es

140

590
370 42680 43050 Limestone nodular ak cs es Z 370
050

120

43050

43100

43100

43220

Shale dk gy I
s nods

Limestone massive

ak cm em
ak cs es

000
12

140 43220 43360 Limestone shale nodular ak cs as 1 40
545 43360 43905 Limestone massive ak Cs as 545
205 43905 44110 Limestone layered ak cs as 205
125 44110 44235 Limestone shaley nodular

ak Cs as 125
090 44235 44325 Shale gm I

s nods ak cm em 000
130 44325 44455 Limestone nodular ak Cs as 130
295 44455 44750 Shale dk gy Is nods ak cm em 000
265 44750 45015 Limestone shale nodular

ak cs as 2065
130 45015 45145 Limestone massive ak cs es 130
295 45145 45440 Limestone nodular ak cs as 295
180 45440 45620 Limestone layered ak cs as 180
150 45620 45770 Shale dk gy Is nods ak cm em 000
055 45770 45825 Limestone shaley nodular ak cs es 055
275 45825 46100 Cla stone blkf tan Is nods ak cv ev 000
020 46100 46120 Shale blk ac cm em 000
010 46120 46130 Shale blk coal stks ac cm em 000
027 46130 46157 Shale blk

ac cm em 000
023 46157 46180 Coal sh stks SEWICKLEY No 9 ac cv ev 000
010 46180 46190 Shale blk coal stks ac cm em 000
240 46190 46430 Cla stone dk

cv ev 000
190 46430 46620 Cla stone dk gy I

s nods ak cv ev 000
050 46620 46670 Shale dk gy I

s nods ak cm em 000
140 46670 46810 Shale gy sandy cm em 000
115 46810 46925 Shale gy ss stks cm em 000
155 46925 47080 Sandstone gy sh stks cs as 155
780 47080 47860 Shale gy ss stks cm em 000
065 47860 47925 stone gy sh stks

Cs as 065
145 47925 48070 Shale gy as stks cm em 000
595 48070 48665 Sandstone gy sh stks Cs as 595
445 48665 49110 Sandstone gy coal stks cs as 445
945 49110 50055 Sandstone ay sh stks Cs as 94
075 50055 50130 Cla stone dk cv ev 000
031 50130 50161 Shale blk coal stks ac cm em 000
027 50161 50188 Bone coal layers FISHPOT ac cv ev 000
044 50188 50232 Coal sh stks ac cv ev 000
022 50232 50254 Shale dk gy coal stks ac cm em 000
033 50254 50287 Coal bone stks

ac cv ev 000
031 50287 50318 Coal sh stks ac cv ev 000
067 50318 50385 Shale blk

ac cm em 000
270 50385 50655 Limestone nodular

a
l

k as 270
090 50655 50745 Shale dk gy I

s nods ak cm em 000
040 50745 50785 Limestone shale nodular ak cs as 040
245 50785 51030 Limestone mosaic ak Cs as 245
065 51030 51095 Shale dk gy Is nods ak cm em 000
155 51095 51250 Limestone nodular ak cs as 155
075 51250 51325 Shale dk gy Is nods ak cm em 000
105 51325 51430 Limestone massive ak cs es 105
390 51430 51820 Limestone shaley nodular ak cs as 390

CIC200208 Pennitxls
141 PM41012008

AEC 03409



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200206

4

Thickness

ft

Depth

From

ft

To

195 51820 52015 Limestone nodular

r luca

ak Cs es

n n IL

1 95
035 52015 52050 Shale blk

ac cm em 000
155 52050 52205 Limestone nodular ak cs es 155
130 52205 52335 Shale gm I

s nods ak cm em 000
070 52335 52405 Limestone nodular ak cs es 070
040 52405 52445 Shale gm I

s nods ak cm em 000
415 52445 52860 Shale dk gy I

s nods ak cm em 000
235 52860 53095 Shale dk gy ss stks cm em 000
050 53095 53145 Sandstonegy sh stks ak cs es 050
350 53145 53495 Shale gy ss stks and

I
s nods ak cm em 000

150 53495 53645 Limestone shaley nodular ak cs es 150
195 53645 53840 Limestone nodular

ak cs es 195
095 53840 53935 Limestone shaley layered ak cs es 095
030 53935 53965 Shale blk

ac cm em 000
265 53985 54230 Limestone shale nodular ak cs es 265
255 54230 54485 Cla stone m

I
s nods ak cv ev 000

055 54485 54540 Cla stone dk
cv ev 000

040 54540 54580 Shale blk
ac cm em 000

020 54580 54600 Shale blk coal stks
ac cm em 000

090 54600 54690 Shale dk cm em 000
085 54690 54775 Shale dk cly I

s nods ak cm em 000
080 54775 54855 Limestone shale layered ak cs as 080
D75 54855 54930 Shale dk gy I

s nods ak cm em 000
055 54930 54985 Shale gy I

s nods ak cm em 000
695 54985 55680 Limestone massive

ak cs as 695
040 55680 55720 Shale dk gy Is nods ak cm em 000
345 55720 56065 Limestone layered ak cs as 345
100 56065 56165 Shale gy I

s nods ak cm em 000
190 56165 56355 Cla stone

I
s nods ak cv ev 000

075 56355 56430 Limestone shaley nodular ak cs es 075
160 56430 56590 Cla stone m

Is

nods
ak cv ev 000

140 56590 56730 Cla stone
cv ev 000

030 56730 56760 Shale gy cm em00001356760 56773 Shale blk
ac cm em 000

130 56773 56903 Cia stone blkl tan layered cv ev 000
030 56903 56933 Shale cm em 000
010 56933 56943 Cla stone blk tan layered cv ev 000
019 56943 56962 Coal rite PITTSBURGH No 8 ac cv evac 000
059 56962 57021 Coal ac cv ev 000
002 57021 57023 rite

as 000
096 57023 57119 Coal Jac cv ev 000
004 57119 57123 Shale blk coal stks ac crn em 000
064 57123 57187 Coal

ac cv ev 000
001 57187 571 88 Shale dk ac cm em 000
147 57188 57335 Coal

ac cv ev 000
004 57335 57339 Shale blk coal stks ac cm em 000
099 57339 57438 Coal ac cv ev 000
070 57438 57508 Shale dk cm em 000
225 57508 57733 Limestone shaley nodular ak cs es 225
090 57733 57823 Cla stone gm I

s nods ak cv ev ODO
310 57823 58133 Shale sandy Is nods ak cs as 000
100 58133 58233 Sandstone sh stks calcite cemented ak Cs as 100
035 58233 58268 Shale ss stks cm em 000
030 58268 58298 Sandstone ss stks cs as 030
190

T` L

58298 58488 Shale ss stks cm em 000

Water Physical

Page No 5 of 6

Thickness of

Hard Rock

164aO

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

CLC200206 Permitxls
141 PM411 012 008

AEC 03410



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200206

Depth

Thickness From To

ft ft ft Strata

Page No 6 of 6

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
16480

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 28

Thickness Percent

Ft
Hard Rock 16480 28
Soft Rock 42008 72

58488

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10 f
t 24750 119 107 3720 21050

Coal

Bottom I Oft 33800 179 165 5595 28215

CLC200208Perm Uds 141 PM41100008

AEC 03411



ATTACHMENT 13

DIAMOND DRILL HOLECLC200208

Field Engineer Kim Cecil

Surface Elevation 1250
Drill Hole Coordinates State Plane 1927 NA Datum
Northing 676633

Easting 2424498
Drilling Company Kerogen Resources Inc

v

Thickness

ft

Depth
From

ft
To

ftl

Physical

Page No 1 of 6

Thickness of

Hard Rock

2000 000 2000 Casing
000

065 2000 2065 Shale gy ss stks I
s nods ak cs es 000

040 2065 2105 Cia stone gy I
s nods ak cv ev 000

070 2105 2175 Sandstone gy sh stks
cs as 070

015 2175 2190 Cla stone
cv ev 000

095 2190 2285 Sandstone gy sh stks
cs es 095

055 2285 2340 Shale

080 2340 2420 Shale red
cm em 000

060 2420 2480 Shale red an

cm em 000

540 2480 3020 Shale red

cm em 000

210 3020 3230 Shale red n

cm em 000

170 3230 3400 Cla stone red on
cm em 000

100 3400 3500 Cla stone

cv ev 000

510 3500 4010 Shale dk

cv ev 000

490 4010 4500 Shale gy Is nods

yes cm em

ak cm em

000

0 00
290 4500 4790 Shale dk

yes cm em 0 00
105 4790 4895 Cla tone red n

cv ev 0 00
190 4895 5085 Cla stone red

255 5085 5340 Cla stone
cv ev 000

120 5340 5460 Shale gy ss stks
cv ev 000

040 5460 5500 Sandstone sh stksgy

cs es 000

135 5500 5635 Cla stone
cs es 040

355 5635 5990 Shale red
cv ev 000

420 5990 6410 Shale gy sandy is

nods
cm em

ak cs as

000

0 00
250 6410 6660 Sandstone gy sh stks

cs es 2 50
140 6660 6800 Shale dk ss stks I

s nods
ak cs es 0 00

290 6800 7090 Shale gy Is nods
ak cm em 0 00

055 7090 7145 Cla stone red n
cv ev 0 00

270 7145 7415 Cla stone red

085 7415 7500 Shale dk gy as stks Is nods

cv ev

ak cs es

000

0 00
140 7500 7640 Shale gy sandy cs es 0 00
230 7640 7870 Shale

Is nods

255 7870 8125 Shale red n

cm em 000

115 8125 8240 Cla stone dk gy Is nods
cm em

ak cv ev

000

0 00470 8240 8710 Shale dk gy ss stks Is nods
ak cs es 0 00035 8710 8745 Cla stone red

185 8745 8930 Cla stone red n
cv ev 000

670 8930 9600 Shale gy ss stks
cv ev 000

090 9600 9690 Shale red n
cs es 000

270 9690 9960 Shale red
cm em 000

115 9960 10075 Shale Qy ss stks Is nods
cm em

ak cs es

000
0 00455 10075 10530 Shale red

195 10530 10725 Cla stone
cm em 000

360 10725 11085 Shale red
cv ev 000

075 11085 11160 Shale red n
cm em 000

540 11160 11700 Cla stone dk gy Is nods

cm em

ak cv ev

000
0 00085 11700 11785 Cla stone red n Is nods ak cv ev 0 00205 11785 11990 Cla stone dk

820 11990 12810 Cla stone red n
cv ev 000

320 12810 13130 Cla stone dk
cv ev 000

200 13130 13330 Cla stone red gn

cv ev 000

310 13330 13640 Cla stone red
cv ev 000

700 13640 14340 Cla stone gy I
s nods

cv ev

ak cv ev

000
0 00

250 14340 14590 Cla stone red n I
s nods ak cv ev 0 00525 14590 15115 Shale gy Is nods

ak cm em 0 00
205 15115 15320 Shale dk gy ss stks

cs es 0 00860 15320 16180 Shale dk

Is nods ak Cm em 0 00080 16180 16260 Shale red n cm em 000

CLC200208xls

Water

Bearin

151 PM112803

AEC 03412



v

v

ATTACHMENT 13

Thickness

ft
Water

Page No 2 of 6

Thickness of

Hard Rock

200

345

16260

16460

16460

16805
Claystone gy I

s nods

Cla stone red gn

roe Ina

ak cv ev

cv ev

2 rc

000

000
360 16805 17165 Cla stone dk gy Is nods ak cv ev 000
125 17165 17290 Cla stone red

cv ev 000
210 17290 17500 Cla stone dk

cv ev 000
315 17500 17815 Shale dk gy Is nods

ak cm em 0 00
255 17815 18070 Limestone shale y nodular ak cs es 255
260 18070 18330 Shale

020 18330 18350 Shale red n
cm em 000

355 18350 18705 Shale dk gy Is nods

cm em

ak cm em
000

0 00
175 18705 18880 Shale gy ss stks

cs as 0 00985 18880 19865 Shale dk gy I
s nods ak cm em 0 00

105 19865 19970 Limestone shale y nodular ak cs es 1 05
335 19970 20305 Shale gy Is nods ak cm em 0 00
290 20305 20595 Cla tone gy is nods ak cv ev 0 00
280 20595 20875 Shale dk gy I

s nods ak cm em 0 00
300 20875 21175 Shale dk gy ss stks

cs es 0 00
085 21175 21260 Sandstone gy sh stks

Cs es 0 85080 21260 21340 Shale dk gy ss stks

185 21340 21525 Sandstonegy massive
cs es

cs es

000

1 85285 21525 21810 Shale dk gy sand

I
s nods ak cs es 0 00

280 21810 22090 Shale dk

225 22090 22315 Shale dk

I
s nods

cm cm

ak cm em
000

0 00048 22315 22363 Shale dk

019 22363 22382 Shale blk

cm em 000

073 22382 22455 Shale blk coal stks Washington No 12

ac cm em 000

054 22455 22509 Coal w sh layers

ac cm em 000

096 22509 22605 Coal w bone stks
ac cv ev 000

039 22605 22644 Shale dk
ac cv ev 000

012 22644 22656 one w coal layers

cm em 000

031 22656 22687 Shale dk
ac cv ev 000

009 22687 22696 Coal w sh layers

cm em 000

075 22696 22771 Coal w bone stks
ac cv ev 000

013 22771 22784 Shale dk
ac cv ev 000

028 22784 22812 Coal w sh layers

cm em 000

253 22812 23065 Cla stone dk
ac cv ev 000

240 23065 23305 Shale
cv ev 000

335 23305 23640 Cla stone dk gy Is nods
cm em

ak cv ev

000

0 00
145 23640 23785 Shale dk gy Is

nods
ak cm em 0 00

155 23785 23940 Cla stone

1820 23940 25760 Shale dk ss stks Is nods

cv ev

ak cs es

000

0 00
140 25760 25900 Shale dk

I
s nods

ak cm em 0 00
135 25900 26035 Shale gy sandy

540 26035 26575 Shale gy I
s nods

cs es

ak cm em
000

0 00
125 26575 26700 Shale dk gy I

s nods ak cm em 0 00
112 26700 26812 Shale dk

015 26812 26827 Coal w bone stks Little Washington
cm em 000

199 26827 27026 Shale dk
ac cv ev 000

010 27026 27036 Shale blk coal stks
cm em 000

050 27036 27086 Coal wl bone stks
ac cm em 000

162 27086 27248 S hale dk
ac cv ev 000

012 27248 27260 S hale blk
cm em 000

478 27260 27738 Shale blk coal stks
ac cm em 000

014 27738 27752 Coal wish layers Wa nesbur A ac cm em 000

034 27752 27786 S hale blk coal stks
ac cv ev 000

041 27786 27827 Coal w sh layers

ac cm em 000

017 27827 27844 S hale blk coal stks
ac cv ev 000

013 27844 27857 Pyrite

ac cm em 000

002 27857 27859 Coal w bone stks
ac Cs es 000

025 27859 27884 Shale dk
ac cv ev 000

014 27884 27898 Coal w sh layers

cm em 000

019 27898 27917 Coal w bone stks
ac cv ev 000

011 27917 27928 S hale dk
Sc cv ev 000

064 27928 27992 Coal w bone stks
cm em 000

035 27992 28027 S hale bik coal stks
ac cv ev 000

013 28027 28040 S hale blk

Sc cm em 000

050
I

28040 28090 S hale dk gy I
s nods

f
Sc cm em
ak cm emF 000

0 00050 28090 28140 Shale blk
ac cm emI 000

Depth
From

Ittl

To

ft

DIAMOND DRILL HOLECLC200208

CLC200208xis

Physical

P rt

151 PM112803

AEC 03413
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ATTACHMENT 13

Thickness

ft

Depth

From

ft

DIAMOND DRILL HOLECLC200208

Strata

Water

Bearini

Physical

Properties

Page No 3 of 6

Thickness of

Hard Rock

HR ft
225 28140 28365 Limestone shaley nodular ak cs es 225

785 28365 29150 Claystone dk gy I
s nods ak cv ev 000

1170 29150 30320 Shale gy I
s nods ak cm em 000

175 30320 30495 Shale dk gy ss stks Is

nods ak cs es 000

130 30495 30625 Sandstone gy sh stks cs es 130

215 30625 30840 Shale gy ss stks I
s nods ak cs es 000

175 30840 31015 Sandstone ny sh stks cs es 175

025 31015 31040 Sandstone sh stks Cs es 025

325 31040 31365 Sandstone sh stks cs es 325

215 31365 31580 Shale dk gy ss stks cs es 000

140 31580 31720 Shale dk cm em 000
140 31720 31860 Limestone shale y sh layers ak cs es 140

180 31860 32040 Limestone nodular ak cs es 180

175 32040 32215 Shale dk gy Is

nods ak cm em 000

045 32215 32260 Limestone nodular ak cs es 045

260 32260 32520 Cla stone dk gy I
s nods ak cv ev 000

090 32520 32610 Cla stone bwn blk churned ac cv ev 000

050 32610 32660 Cla stone cv ev 000

034 32660 32694 Shale blk ac cm em 000

046 32694 32740 Coal wl sh layers Waynesburg No11 ac cv ev 000
014 32740 32754 one w coal layers ac cv ev 000

726 32754 33480 Shale dk gy I
s nods ak cm em 000

515 33480 33995 Shale dk sandy cs es 000

160 33995 34155 Shale dk cm em 000

038 34155 34193 Shale blk coal stks Little Waynesburg ac cv ev 000

010 34193 34203 Coal w sh layers ac cv ev 000
009 34203 34212 Shale blk ac cm em 000

183 34212 34395 Cla stone cv ev 000
105 34395 34500 Shale dk gy I

s nods ak cm em 000
110 34500 34610 Limestone nodular ak cs es 110

480 34610 35090 Limestone shale y nodular ak cs es 480
305 35090 35395 Limestone shaley sh layers ak cs es 305
115 35395 35510 Limestone nodular ak cs es 115

105 35510 35615 Limestone shale y sh layers ak cs es 105

045 35615 35660 Limestone nodular ak es es 045
025 35660 35685 Shale dk gy Is

nods ak cm em 000

060 35685 35745 Limestone nodular ak cs es 050
095 35745 35840 Limestone mosaic ak cs es 095
305 35840 36145 Shale dk gy Is

nods ak cm em 000
085 36145 36230 Limestone shale y nodular ak cs es 085
085 36230 36315 Limestone nodular ak cs es 085
235 36315 36550 Shale gy Is nods ak cm em 000

455 36550 37005 Claystone dk

Is

nods ak cv ev 000

035 37005 37040 Claystone gy I
s nods ak cv ev 000

120 37040 37160 Shale dk gy I
s nods ak cm em 000

100 37160 37260 Limestone shale y nodular ak cs es 100

125 37260 37385 Cla tone dk gy I
s nods ak cv ev 000

615 37385 38000 Shale gy ss stks Is nods

a
lk es 000

065 38000 38065 Shale red n cm em 000
065 38065 38130 Shale n cm em 000
180 38130 38310 Cla stone red n cv ev 000
075 38310 38385 Limestone shaley nodular ak cs es 075
100 38385 38485 Shale dk gy I

s nods ak cm em 000
055 38485 38540 Limestone massive ak cs es 055

055 38540 38595 Limestone shale y sh layers ak cs es 055
595 38595 39190 Shale dk gy Is

nods ak cm em 000

070 39190 39260 Limestone massive ak cs es 070

040 39260 39300 Limestone shale y nodular ak cs es 040

560 39300 39860 Cla stone n I
s nods ak cv ev 000

085 39860 39945 Limestone nodular ak cs es 085

115 39945 40060 Shale gy Is

nods ak cm em 000

230 40060 40290 Limestone shale y massive ak cs es 230

105 40290 40395 Limestone nodular ak cs es 105

085 40395 40480 Shale dk I
s nods ak cm em 000

370 40480 40850 Limestone layered ak cs es 370

110 40850 40960 Cla stone dk gy I
s nods ak cv ev 000

055 40960 41015 Limestone massive ak cs es 055
218 41015 41233 Cla stone gy I

s nods ak cv ev 000

CLC200208xls 151 PM1125103

AEC 03414



ATTACHMENT 13

DIAMOND DRILL HOLECLC200208

v

Thickness

Depth

From To

Iftl Strata

Water

Bearing

Page No 4 of 6

Thickness of

Physical Hard Rock

Properties HR ft
167 41233 41400 Limestone nodular ak cs es 167

120 41400 41520 Shale gn Is nods ak cm em 000

240 41520 41760 Limestone shale y nodular ak cs es 240

525 41760 42285 Cla tone n Is nods ak cv ev 000

435 42285 42720 Limestone shale y nodular ak cs es 435

190 42720 42910 Limestone massive ak cs es 190

200 42910 43110 Limestone shale y sh layers ak cs es 200

095 43110 43205 Limestone nodular ak cs es 095

315 43205 43520 Shale gn I
s nods ak cm em 000

205 43520 43725 Limestone shale y nodular ak cs es 205

045 43725 43770 Limestone nodular ak cs es 045

270 43770 44040 Shale dk gy Is nods ak cm em 000

110 44040 44150 Limestone nodular ak cs es 110

230 44150 44380 Limestone shale y nodular ak cs es 230

070 44380 44450 Limestone nodular ak cs es 070

555 44450 45005 Limestone shale y nodular ak cs es 555

090 45005 45095 Limestone nodular ak cs es 090

200 45095 45295 Limestone shaley nodular ak cs es 200

235 45295 45530 Shale gn Is nods ak cm em 000

565 45530 46095 Limestone massive ak cs es 565

050 46095 46145 Shale dk cm em 000

135 46145 46280 Limestone sh layers ak cs es 135

145 46280 46425 Limestone shale y nodular ak cs es 145

075 46425 46500 Shale n I
s nods ak cm em 000

110 46500 46610 Limestone shale y nodular ak cs es 110

130 46610 46740 Shale n Is nods ak cm em 000

360 46740 47100 Limestone shale y nodular ak cs es 360

060 47100 47160 Shale dk cm em 000

500 47160 47660 Limestone massive ak cs es 500

275 47660 47935 Limestone nodular ak cs es 275

485 47935 48420 Limestone shale y sh layers ak cs es 485

235 48420 48655 Shale dk gy I
s nods ak cm em 000

155 48655 48810 Cla stone bwn blk layered ac cv ev 000

130 48810 48940 Shale bik ac cm em 000

150 48940 49090 Shale dk cm em 000

085 49090 49175 Cla stone dk gy I
s nods ak cv ev 000

250 49175 49425 Shale gy ss stks I
s nods ak cs es 000

090 49425 49515 Shale dk gy ss stks cs es 000

075 49515 49590 Sandstone gy sh stks cs es 075

545 49590 50135 Shale gy ss silks I
s nods ak cs es 000

985 50135 51120 Shale dk gy Is nods ak cm em 000

045 51120 51165 Shale dk gy ss layers cs es 000

095 51165 51260 Limestone shale y nodular ak cs es 095

110 51260 51370 Shale dk gy ss stks I
s nods ak cs es 000

070 51370 51440 Shale dk gy Is

nods ak cm em 000

213 51440 51653 Shale dk cm em 000

024 51653 51677 Shale bik ac cm em 000

060 51677 51737 Shale blk coal stks ac cv ev 000

030 51737 51767 Sandstone gy coal layers ac cs es 030

059 51767 51826 Shale bik coal siks ac cv ev 000

120 51826 51946 Shale dk cm em 000

058 51946 52004 Coal w sh layers Fish of ac cv ev 000

020 52004 52024 one w coal layers ac cv ev 000

005 52024 52029 Pyrite ac cs es 000

007 52029 52036 Coal w bone stks ac cv ev 000

005 52036 52041 Shale blk ac cm em 000

018 52041 52059 Coal w bone stks ac cv ev 000

014 52059 52073 Shale bik ac cm em 000

019 52073 52092 Shale dk cm em 000

021 52092 52113 Coal w bone stks ac cv ev 000

002 52113 52115 Shale dk cm em 000

023 52115 52138 Coal wl bone stks ac cv ev 000

009 52138 52147 Coal w sh layers ac cv ev 000

038 52147 52185 Shale blk ac cm em 000

050 52185 52235 Shale dk gy Is nods ak ccm em 000

225 52235 52460 Limestone nodular ak cs es 225

060 52460 52520 Limestone shale y sh layers ak Cs es 060

120 52520 52640 Limestone nodular ak cs es 120

CLC200208xis 151 PM1 12803

AEC 03415
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ATTACHMENT 13

DIAMOND DRILL HOLECLC200208

Thickness

ft

Depth

From

ft
To

fftl Strata

Water

Bearlm

Physical

Properties

Page No 5 of 6

Thickness of

Hard Rock

HR IL
040 52640 52680 Limestone mosaic ak cs es 040

130 52680 52810 Limestone nodular ak cs es 130

070 52810 52880 Shale dk gy Is

nods ak cm em 000

180 52880 53060 Limestone massive ak cs es 180

080 53060 53140 Shale dk gy Is

nods ak cm em 000

230 53140 53370 Limestone shale y sh layers ak cs es 230

190 53370 53560 Limestone mosaic ak cs es 190

120 53560 53680 Limestone nodular ak cs es 120

075 53680 53755 Limestone massive ak cs es 075

095 53755 53850 Limestone sh layers ak cs es 095

120 53850 53970 Shale gn I
s nods ak cm em 000

180 53970 54150 Limestone shale y sh layers ak cs es 180

770 54150 54920 Shale dk gy ss stks I
s nods ak cs es 000

080 54920 55000 Shale dk gy I
s nods ak cm em 000

200 55000 55200 Shale dk gy layered cm em 000

070 55200 55270 Shale dk cm em 000

200 55270 55470 Limestone shale y nodular ak cs es 200

215 55470 55685 Limestone nodular ak cs es 215

258 55685 55943 Cla stone dk gy Is nods ak cv ev 000

019 55943 55962 Shale blk ac cm em 000

012 55962 55974 Shale blk coal stks Redstone ac cv ev 000

025 55974 55999 Coal w sh layers ac cv ev 000

014 55999 56013 Coal w bone stks ac cv ev 000

008 56013 56021 Shale blk coal stks ac cv ev 000

029 56021 56050 Shale blk ac cm em 000

160 56050 56210 Shale dk

Is

nods ak cm em 000

115 56210 56325 Limestone sh layers ak cs es 115

105 56325 56430 Shale dk gy Is nods ak cm em 000

105 56430 56535 Limestone shale y nodular ak cs es 105

020 56535 56555 Shale dk gy Is nods ak cm em 000

235 56555 56790 Limestone nodular ak cs es 235

155 56790 56945 Limestone massive ak cs es 155

280 56945 57225 Limestone nodular ak Cs es 280

320 57225 57545 Limestone massive ak cs es 320

290 57545 57835 Claystone dk gy I
s nods ak cv ev 000

040 57835 57875 Limestone nodular ak cs es 040

385 57875 58260 Claystone dk gy I
s nods ak cv ev 000

099 58260 58359 Shale l dk gy layered cm em 000

021 58359 58380 Shale blk ac cm em 000

014 58380 58394 Shale blk coal stks No8 roof coal ac cv ev 000
010 58394 58404 Shale dk gy coal stks ac cv ev 000

014 58404 58418 one w coal layers ac cv ev 000

020 58418 58438 Coal w sh layers ac cv ev 000
014 58438 58452 Coal w bone stks ac cv ev 000

005 58452 58457 Shale blk coal stks ac cv ev 000

038 58457 58495 Shale dk cm em 000

044 58495 58539 Shale dk gy I
s nods ak cm em 000

189 58539 58728 Coal Pittsburgh No8 ac cv ev 000

004 58728 58732 Shale dk cm em 000

055 58732 58787 Coal ac cv ev 000

003 58787 58790 Shale blk coal stks ac cv ev 000

215 58790 59005 Coal ac cv ev 000

059 59005 59064 Coal w bone stks ac cv ev 000

059 59064 59123 Shale dk gy I
s nods ak cm em 000

072 59123 59195 Limestone shaley nodular ak cs es 072

095 59195 59290 Limestone nodular ak cs es 095

055 59290 59345 Cla stone gy I
s nods ak cv ev 000

045 59345 59390 Limestone nodular ak cs es 045

070 59390 59460 Shale Is

nods ak cm em 000

140 59460 59600 Shale gy sandy Is nods ak cs es 000

170 59600 59770 Shalegy Is nods ak cm em 000

150 59770 59920 Shale dk gy Is nods ak cm em 000

125 59920 60045 Shale gy ss stks Is nods ak cs es 000

090 60045 60135 Sandstone gy sh stks cs es 090

260 60135 60395 Shale dk ss stks Is nods ak cs es 000

60395

CLC200208xis

Total Depth 60395 14274

151 PM112803

AEC 03416



ATTACHMENT 13

Page No 6 of 6

DIAMOND DRILL HOLECLC200208

Depth Thickness of

O
il

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery moderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 14274 24
Soft Rock 46121 76

60395

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

4
Roof 10

f
t

Coal

Bottom 10 ft

CSC200208xis

14274

24

151 PM1I2803

AEC 03417



ATTACHMENT 13

DIAMOND DRILL HOLECLC200213

Field Engineer Kim Cecil

Surface Elevation 1035

Drill Hole Coordinates State Plane 1927 NA Datum

v

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft1

To

ft Strata

671110

2424450

Kerogen Resources

Water

Bearing

Physical

Pronertles

Page No 1 of 5

Thickness of

Hard Rock

HR ft
000 000 5400 core loss to flood waters 000

280 5400 5680 Claystone redl cv ev 000

180 5680 5860 Cla stone dk cv ev 000

430 5860 6290 Shale gy ss stks I
s nods ak cm em 000

710 6290 7000 Shale gy ss layers cm em 000

910 7000 7910 Shale dk ss stks cm em 000

740 7910 8650 Shale dk cm em 000

020 8650 8670 Coal w bone stks WAYNESBURG A ac cv ev 000

024 8670 8694 Coal w pyrite ac cv ev 000

017 8694 8711 Coal w bone stks ac cv ev 000

047 8711 8758 Shale dk gy coal stks ac cm em 000

004 8758 8762 Shale blk coal stks ac cm em 000

025 8762 8787 Coal w bone stks ac cv ev 000

049 8787 8836 Shale dk cm em 000

005 8836 8841 rite ac cs as 000

120 8841 8961 Coal w shale layers ac cv ev 000

088 8961 9049 Coal w bone layers ac cv ev 000

068 9049 9117 Coal w shale layers ac cv ev 000

050 9117 9167 Cla stone blk ac cv ev 000

049 9167 9216 Coal w bone stks ac cv ev 000

022 9216 9238 Cla stone dk cv ev 000

013 9238 9251 one w coal stks ac cv ev 000

016 9251 9267 Coal w bone stks ac cv ev 000

008 9267 9275 Coal w pyrite ac cv ev 000

031 9275 9306 Coal w bone stks ac cv ev 000

025 9306 9331 Cla stone dk cv ev 000

177 9331 9508 Shale dk cm em 000

049 9508 9557 Coal w bone stks ac cv ev 000

071 9557 9628 Coal w shale layers ac cv ev 000

009 9628 9637 Shale blk ac cm em 000

045 9637 9682 Limestone shale y nodular ak cs as 045

098 9682 9780 Shale blk coal stks ac cm em 000

030 9780 9810 Shale dk cm em 000

150 9810 9960 Limestone shale y nodular ak cs as 150

200 9960 10160 Cla stone dk cv ev 000

355 10160 10515 Shale dk I
s nods ak cm em 000

135 10515 10650 Cla stone dk gy I
s nods ak cv ev 000

380 10650 11030 Shale gy I
s nods ak cm em 000

510 11030 11540 Shale dk I
s nods ak cm em 000

170 11540 11710 Shale dk gy ss silks I
s nods ak cm em 000

125 11710 11835 Cla stone dk gy I
s nods ak cv ev 000

070 11835 11905 Limestone nodular ak cs as 070

600 11905 12505 Shale gy ss stks I
s nods ak cm em 000

090 12505 12595 Claystone dk cv ev 000
255 12595 12850 Shale dk ss stks I

s nods ak cm em 000

170 12850 13020 Cla stone dk gy I
s nods ak cv ev 000

035 13020 13055 Shale blk ac cm em 000

035 13055 13090 Shale dk cm em 000

345 13090 13435 Limestone shale y nodular ak cs as 345

040 13435 13475 Claystone dk gy I
s nods ak cv ev 000

035 13475 13510 Limestone shale y nodular ak cs es 035
085 13510 13595 Claystone dk cv ev 000

016 13595 13611 Shale blk ac cm em 000

017 13611 13628 Claystone blk ac cv ev 000

067 13628 13695 Shale blk ac cm em 000

155 13695 13850 Cla stone bwn blk layered ac cv ev 000

CLC200213xls 155 PM112803

AEC 03418



Thickness

ft

DIAMOND DRILL HOLECLC200213

Depth

From

ft

ATTACHMENT 13

Strata

Water

Bearing

Page No 2 of 5

Thickness of

Physical Hard Rock

Properties HR ft
050 13850 13900 Cla stone dk gy I

s nods ak cv ev 000
025 13900 13925 Shale blk coal stks ac cm em 000
095 13925 14020 Shale dk cm em 000

105 14020 14125 Shale dk gy ss stks cm em 000

055 14125 14180 Shale dk gy ss layers cm em 000

600 14180 14780 Sandstone gy sh stks cs as 600
085 14780 14865 Shale dk gy ss stks cm em 000

070 14865 14935 Shale dk cm em 000

025 14935 14960 Cla stone blk ac cv ev 000

035 14960 14995 Shale dk cm em 000
145 14995 15140 Shale dk gy ss stks Is nods ak cm em 000

200 15140 15340 Shale dk gy ss layers cm em 000
930 15340 16270 Shale dk ss stks cm em 000

019 16270 16289 Shale dk cm em 000

010 16289 16299 Coal wl shale layers WAYNESBURG No11 ac cv ev 000

004 16299 16303 Shale blk coal stks ac cm em 000
015 16303 16318 Coal w shale layers ac cv ev 000

005 16318 16323 Shale bik coal stks ac cm em 000

014 16323 16337 Coal w bone stks ac cv ev 000

012 16337 16349 Shale blk ac cm em 000

006 16349 16355 Coal w bone stks ac cv ev 000
595 16355 16950 Shale dk gy Is nods ak cm em 000

050 16950 17000 Limestone shaley sh layers ak cs es 050

050 17000 17050 Limestone nodular ak cs es 050
160 17050 17210 Shale dk gy Is

nods ak cm em 000
040 17210 17250 Shale bik I

s nods ac cm em 000

040 17250 17290 Limestone shaley nodular ak cs as 040

100 17290 17390 Limestone nodular ak cs as 100
115 17390 17505 Shale dk gy Is

nods ak cm em 000

075 17505 17580 Limestone shaley nodular ak cs as 075

030 17580 17610 Shale dk gy I
s nods ak cm em 000

085 17610 17695 Limestone shaley nodular ak cs as 085
090 17695 17785 Limestone shale y mosaic ak cs as 090
070 17785 17855 Shale dk cm em 000
210 17855 18065 Shale dk gy Is

nods ak cm em 000
095 18065 18160 Shale n Is

nods ak cm em 000
135 18180 18295 Limestone shale y nodular ak cs as 135
070 18295 18365 Shale dk gy I

s nods ak cm em 000
170 18365 18535 Claystone n I

s nods ak cm em 000
045 18535 18580 Claystone dk gy Is nods ak cm em 000
100 18580 18680 Limestone shale y nodular ak cs as 100
240 18680 18920 Shale dk gy Is nods ak cm em 000
030 18920 18950 Limestone shale y nodular ak cs as 030
215 18950 19165 Shale dk gy Is

nods ak cm em 000
080 19165 19245 Limestone shale y nodular ak cs as 080
030 19245 19275 Limestone nodular ak cs as 030
095 19275 19370 Shale dk gy I

s nods ak cm em 000
090 19370 19460 Shale red

I
s nods ak cm em 000

105 19460 19565 Shale dk gy I
s nods ak cm em 000

065 19565 19630 Cla stone gy I
s nods ak cm em 000

615 19630 20245 Shale dk gy ss stks cm em 000
185 20245 20430 Shale red ss stks cm em 000
020 20430 20450 Shale blk ss stks ac cm em 000
190 20450 20640 Limestone shaley sh layers ak cs as 190
050 20640 20690 Limestone nodular ak cs as 050
035 20690 20725 Limestone shaley nodular ak Cs as 035
215 20725 20940 Shale dk gy I

s nods ak ccm em 000
220 20940 21160 Limestone nodular ak cs as 220
260 21160 21420 Shale dk gy Is

nods ak cm em 000
160 21420 21580 Shale n I

s nods ak cm em 000
050 21580 21630 Limestone nodular ak cs as 050
270 21630 21900 Shale n Is nods ak cm em 000
120 21900 22020 Limestone nodular ak cs as 120
085 22020 22105 Shale dk gy Is nods ak cm em 000
210 22105 22315 Limestone nodular ak cs as 210
075 22315 22390 Shale blk Is

nods ak cm em 000
400 22390 22790 Limestone sh layers ak Cs es 400
150 22790 22940 Limestone nodular ak cs as 150
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170 22940 23110 Limestone sh layers ak cs es 170

135 23110 23245 Shale gy I
s nods ak cm em 000

075 23245 23320 Shale dk gy Is

nods ak cm em 000

520 23320 23840 Limestone shaley nodular ak cs es 520

240 23840 24080 Shale n Is nods ak cm em 000

140 24080 24220 Shale n ss stks cm em 000

085 24220 24305 Shale dk gy Is nods ak cm em 000

110 24305 24415 Limestone nodular ak Cs es 110

150 24415 24565 Limestone shaley nodular ak cs es 150

215 24565 24780 Shale dk gy Is

nods ak cm em 000

150 24780 24930 Limestone nodular ak cs es 150

325 24930 25255 Limestone shale y nodular ak cs es 325

040 25255 25295 Limestone nodular ak cs es 040

105 25295 25400 Limestone shaley sh layers ak cs es 105

040 25400 25440 Claystone n Is nods ak cv ev 000

355 25440 25795 Shale gn I
s nods ak cm em 000

385 25795 26180 Limestone shale y sh layers ak cs es 385

370 26180 26550 Limestone shale y nodular ak cs es 370

160 26550 26710 Shale dk gy I
s nods ak cm em 000

360 26710 27070 Shale dk gy I
s nods ak cm em 000

230 27070 27300 Limestone nodular ak cs es 230

290 27300 27590 Limestone sh layers ak cs es 290

280 27590 27870 Shale dk gy I
s nods ak cm em 000

595 27870 28465 Limestone nodular ak cs es 595

145 28465 28610 Limestone shale y sh layers ak cs es 145

115 28610 28725 Limestone shale y nodular ak cs es 115

070 28725 28795 Shale n I
s nods ak cm em 000

175 28795 28970 Limestone shale y nodular ak cs es 175

115 28970 29085 Shale on I
s nods ak cm em 000

245 29085 29330 Limestone shaley nodular ak cs es 245

160 29330 29490 Shale on I
s nods ak cm em 000

120 29490 29610 Limestone nodular ak cs es 120

435 29610 30045 Limestone sh layers ak cs as 435

185 30045 30230 Core loss 000

240 30230 30470 Limestone shale y sh layers ak cs as 240

130 30470 30600 Shale blk Is nods ac cm em 000

020 30600 30620 Limestone shaley nodular ak cs es 020

290 30620 30910 Cla stone dk gy Is

nods ak cv ev 000

051 30910 30961 Shale blk coal stks ac cm em 000

047 30961 31008 Shale dk cm em 000

021 31008 31029 Shale blk coal stks ac cm em 000

049 31029 31078 Coal w shale layers SEWICKLEY No 9 ac cv ev 000

029 31078 31107 Coal w bone stks ac cv ev 000

026 31107 31133 Coal w shale layers ac cv ev 000

036 31133 31169 Coal w bone stks ac cv ev 000

086 31169 31255 Shale blk ac cm em 000

310 31255 31565 Cla stone gy Is nods ak cv ev 000

220 31565 31785 Shale gy I
s nods ak cm em 000

820 31785 32605 Shale as stks cm em 000

835 32605 33440 Shale dk Is nods ak cm em 000

140 33440 33580 Shale dk gy ss stks cm em 000

051 33580 33631 Shale dk cm em 000

031 33631 33662 Coal w shale layers FISHPOT ac cv ev 000

013 33662 33675 Shale bilk ac cm em 000

113 33675 33788 Shale dk cm em 000

065 33788 33853 Coal w bone stks ac cv ev 000

019 33853 33872 Coal w shale layers ac cv ev 000

017 33872 33889 Coal w bone stks ac cv ev 000

022 33889 33911 Shale dk cm em 000

056 33911 33967 Coal w bone stks ac cv ev 000

083 33967 34050 Shale dk cm em 000

240 34050 34290 Limestone shale y nodular ak cs es 240

130 34290 34420 Limestone shaley sh layers ak cs es 130

535 34420 34955 Limestone nodular ak cs es 535

065 34955 35020 Shale dk gy Is nods ak cm em 000

180 35020 35200 Limestone shaley nodular ak cs es 180

320 35200 35520 Limestone nodular ak cs es 320

185 35520 35705 Limestone shaley nodular ak cs as 185

CLC200213xls 155 PM 112803

AEC 03420



ATTACHMENT 13

DIAMOND DRILL HOLECLC200213

v

Thickness

ft

Depth

From

ft
To

fftl Strata

Water

Bearing

Page No 4 of 5

Thickness of

Physical Hard Rock

Properties HR ft
250 35705 35955 Limestone nodular ak cs es 250
540 35955 36495 Limestone shale y nodular ak cs es 540

275 36495 36770 Shale dk gy ss stks Is nods ak cm em 000
100 36770 36870 Sandstone gy sh stks Is

nods ak cs es 100

430 36870 37300 Shale dk gy ss stks I
s nods ak cm em 000

180 37300 37480 Shale dk gy I
s nods ak cm em 000

245 37480 37725 Cla tone gy I
s nods ak cv ev 000

019 37725 37744 Shale blk ac cm em 000

008 37744 37752 Shale bik coal stks ac cm em 000

019 37752 37771 Coal w shale layers REDSTONE ac cv v
v 000

021 37771 37792 Shale bik Sc cm em 000

010 37792 37802 Coal w shale layers ac cv ev 000

028 37802 37830 Shale dk cm em 000
015 37830 37845 Shale bik ac cm em 000

165 37845 38010 Shale gy ss stks cm em 000

025 38010 38035 Shale blk ac cm em 000

125 38035 38160 Limestone nodular ak cs es 125
100 38160 38260 Shale dk cm em 000

080 38260 38340 Limestone shale y nodular ak cs es 080

040 38340 38380 Shale dk cm em 000

1110 38380 39490 Limestone nodular

a
l k as 1110

350 39490 39840 Shale dk gy Is nods ak cm em 000

570 39840 40410 Cla stone dk gy I
s nods ak cv ev 000

109 40410 40519 Cla tone bwn bik layered ac cv ev 000

013 40519 40532 Shale blk coal stks ac cm em 000
039 40532 40571 Cla stone bwn blk churned ac cv ev 000
013 40571 40584 Shale bik ac cm em 000
024 40584 40608 Shale bik coal stks ac cm em 000

076 40608 40684 Coal w pyrite PITTSBURGH No8 ac cv ev 000
089 40684 40773 Coal ac cv ev 000
003 40773 40776 Shale dk cm em 000
058 40776 40834 Coal ac cv ev 000
003 40834 40837 Shale dk cm em 000
254 40837 41091 Coal ac cv ev 000
006 41091 41097 Shale bik coal stks ac cm em 000

016 41097 41113 Coal w bone stks ac cv ev 000
001 41113 41114 Pyrite ac cs es 000
171 41114 41285 Shale dk cm em 000
095 41285 41380 Limestone shaley nodular ak cs es 095

040 41380 41420 Cla tone gn Is nods ak cv ev 000
190 41420 41610 Shale gy sandy massive cm em 000
085 41610 41695 Shale dk ss stks cm em 000

095 41695 41790 Sandstone gy sh stks cs es 095
255 41790 42045 Shale dk gy Is

nods ak cm em 000
065 42045 42110 Cia stone bwn bilk churned ac cv ev 000
155 42110 42265 Limestone shale y nodular ak cs es 155

65 oral Dept

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Percent

Hard Rock 12610 34
Soft Rock 24255 66

36865

CLC200213xIs

12610

12610

34

1 55 PM112803
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ft ft ft

Page No 5 of 5

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft
Strata

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

4

Potential CaCO3

Acidity tons Deficiency
Neutralization

1000 tons as tons1000
Potential tons1000 Total

Pyritic CaCO3 tons as CaCO3
Stratum tons as CaC03 Sulphur Sulphur Total Sul Total Sul

Roof 10 ft

Coal

Bottom 10 ft

CLC200213xis

155 PM111203

AEC 03422



Depth

Thickness From

DIAMOND DRILL HOLE CLC200218

Field Engineer Kim Cecil

Surface Elevation 1320

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 691650

Easting 2428350

Drilling Company Kerogen Resources

v

r

To

ATTACHMENT 13

Strata

Water

Bearing

Page No I of 6

Thickness of

Physical Hard Rock

Properties HR ft

5700 000 5700 Casing 000

590 5700 6290 shale gy churned yes cm em 000

470 6290 6760 shale gy sandy yes cm em 000

100 6760 6860 shale red yes cm em 000

080 6860 6940 shale red gy churned cm em 000

410 6940 7350 da stone gy I
s nods a
l

k ev 000

150 7350 7500 cla stone red cv ev 000

265 7500 7765 sandstone gy massive cs as 265

305 7765 8070 shale gy ss streaks I
s nods ak cm em 000

150 8070 8220 cla stone red cv ev 000

460 8220 8680 shale gy ss streaks cm em 000

125 8680 8805 da stone red cv ev 000

130 8805 8935 da stone cv ev 000

035 8935 8970 limestone shaley nodular ak cs es 035

540 8970 9510 shale dk gy churned cm em 000

510 9510 10020 shale dk gy I
s nods churned ak cm em 000

090 10020 10110 shale sandy I
s nods ak cm em 000

495 10110 10605 sandstone Gy massive yes cs es 495

405 10605 11010 sandstone gy sh streaks yes cs es 405

330 11010 11340 sandstone crossbedded yes cs es 330

090 11340 11430 sandstone gy sh streaks cs es 090

200 11430 11630 shale dk gy churned cm em 000

110 11630 11740 shale dk

I
s nods churned ak cm em 000

120 11740 11860 shale gy ss streaks I
s nods yes ak cm em 000

050 11860 11910 sandstone gy sh streaks yes ak cm em 050

075 11910 11985 shale gy ss streaks yes alk em 000

095 11985 12080 sandstone gy sh streaks yes cs es 095

740 12080 12820 shale ss streaks alk em 000

210 12820 13030 shale dk cm em 000

140 13030 13170 shale red churned cm em 000

230 13170 13400 cla stone cv ev 000

125 13400 13525 cla stone red cv ev 000

425 13525 13950 shale ss streaks I
s nods ak cs es 000

100 13950 14050 claystone red cv ev 000

165 14050 14215 da stone red cv ev 000

275 14215 14490 shale dk churned cm em 000

760 14490 15250 shale dk gy ss streaks cm em 000

150 15250 15400 shale dk gy ss layers cm em 000

260 15400 15660 shale dk ss streaks cm em 000

455 15660 16115 shale red cm em 000

120 16115 16235 core loss 000

455 16235 16690 shale red cm em 000

345 16690 17035 shale dk gy I
s nods churned ak cm em 000

040 17035 17075 limestone shaley nodular ak cs es 040

465 17075 17540 shale dk I
s nods churned ak cm em 000

1100 17540 18640 shale gy I
s nods churned ak cm em 000

830 18640 19470 shale red churned cm em 000

160 19470 19630 shale red gy churned cm em 000

1520 19630 21150 shale I
s nods churned ak cm em 000

190 21150 21340 cla stone red

Is

nods ak cm em 000

270 21340 21610 cla stone red gy churned cv ev 000

220 21610 21830 shale dk cm em 000

080 21830 21910 shale red churned cm em 000

CLC200218 Pennitxls
144 PM4110r2008
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370 21910 22280 claystone red cv ev 000
110 22280 22390 claystone gy I

s nods ak cv ev 000
220 22390 22610 shale gy I

s nods churned ak cm em 000
165 22610 22775 limestone shale y nodular ak cs es 165
165 22775 22940 cla stone gy I

s nods ak cv ev 000
565 22940 23505 shale gy I

s nods churned ak cm em 000
220 23505 23725 shale dk gy ss streaks cm em 000
145 23725 23870 shale dk ss layers cm em 000
180 23870 24050 shale red churned cm em 000
350 24050 24400 cla stone dk gy I

s nods ak cv ev 000
510 24400 24910 shale dk gy I

s nods ak cm em 000
330 24910 25240 shale Is nods churned ak cm em 000
090 25240 25330 shale dk gy I

s nods churned ak cm em 000
510 25330 25840 shale dk gy ss streaks cm em 000
250 25840 26090 shale dk gy ss layers I

s nods ak cm em 000
210 26090 26300 shale dk I

s nods churned ak cm em 000
170 26300 26470 limestone shale y nodular alk es 170
540 26470 27010 shale gy I

s nods churned ak cm em 000
564 27010 27574 cla stone dk gy I

s nods ak cv ev 000
028 27574 27602 shale blk churned cv ev 000
046 27602 27648 cla stone dk ac cv ev 000
062 27648 27710 shale blk coal streaks ac cv ev 000
105 27710 27815 coal w sh streaks WASHINGTON No 12 ac cv ev 000
037 27815 27852 shale bilk coal streaks ac cm em 000
035 27852 27887 coal wl sh streaks ac cv ev 000
029 27887 27916 coal wl bone streaks ac cv ev 000
060 27916 27976 coal ac cv ev 000
014 27976 27990 shale bilk coal streaks ac cm em 000
027 27990 28017 coal w sh streaks ac cv ev 000
013 28017 28030 shale dk gy churned cm em 000
032 28030 28062 shale blk coal streaks ac cm em 000
034 28062 28096 shale dk gy churned cm em 000
071 28096 28167 coal ac cv ev 000
016 28167 28183 coal w bone streaks ac cv ev 000
067 28183 28250 shale dk gy churned cm em 000
450 28250 28700 cla stone cm em 000
445 28700 29145 shale gy I

s nods churned ak cm em 000
425 29145 29570 shale gy sandy I

s nods ak cm em 000
270 29570 29840 shale gy ss layers I

s nods ak cm em 000
190 29840 30030 shale dk gy ss streaks I

s nods ak cm em 000
060 30030 30090 shale gy ss layers I

s nods

a
l

k em 000
180 30090 30270 shale gy sand I

s nods ak cm em 000
090 30270 30360 sandstone gy sh streaks cs es 090
685 30360 31045 shale dk gy ss streaks I

s nods ak cs es 000
045 31045 31090 mestone shale y nodular ak cs es 045
240 31090 31330 shale dk

I
s nods churned ak cm em 000

975 31330 32305 shale dk ss streaks I
s nods ak cm em 000

165 32305 32470 sandstone g sh streaks es es 165

200 32470 32670 shale dk gy ss streaks cm em 000
950 32670 33620 sandstone y sh streaks Cs es 950
410 33620 34030 sandstone gy massive es es 410
250 34030 34280 sandstone gy sh streaks cs es 250
065 34280 34345 shale blk coal streaks ac cm em 000
080 34345 34425 mestone shale y nodular ak Cs es 080
114 34425 34539 shale blk coal layers ac cm em 000
046 34539 34585 shale gy I

s nods churned ak cm em 000
245 34585 34830 mestone shale y nodular ak cs es 245
130 34830 34960 shale dk gy I

s nods ak cm em 000
340 34960 35300 mestone shaley nodular ak cs es 340
270 35300 35570 shale dk gy I

s nods churned ak cm em 000
260 35570 35830 sandstone gy sh streaks cs es 260
820 35830 36650 shale dk gy ss streaks I

s nods ak cm em 000
405 36650 37055 shale dk gy I

s nods churned alk em 000
550 37055 37605 shale gy ss streaks Is nods ak cm em 000

CLC200218 PermitHls 144 PM41102008
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345 37605 37950 shale dk qy I

s nods churned ak cm em 000

334 37950 38284 shale gy ss streaks

I
s nods ak cm em 000

027 38284 38311 shale dk gy churned cm em 000
008 38311 38319 shale blk coal streaks ac cm em 000
017 38319 38336 shale bik churned ac cm em 000

073 38336 38409 coal w rite WAYNESBURG No 11 ac cv ev 000
026 38409 38435 cla stone dk cv ev 000
058 38435 38493 coal w sh streaks ac cv ev 000
049 38493 38542 coal w bone streaks ac cv ev 000

073 38542 38615 cla stone cv ev 000
175 38615 38790 shale dk ss layers cm em 000

510 38790 39300 shale dk gy ss streaks cm em 000
375 39300 39675 shale dk gy churned cm em 000
095 39675 39770 shale dk gy ss streaks cm em 000
205 39770 39975 shale dk gy churned cm em 000
037 39975 40012 coal w bone streaks LITTLE WAYNESBURG ac cv ev 000

138 40012 40150 shale dk churned cm em 000
180 40150 40330 limestone shaley nodular ak cs es 180
290 40330 40620 limestone nodular ak cs as 290
275 40620 40895 shale dk gy I

s nods churned ak cm em 000
125 40895 41020 mestone shale y mosaic ak Cs es 125
190 41020 41210 shale dk

I
s nods churned ak cm em 000

160 41210 41370 mestone nodular ak cs es 160
080 41370 41450 shale dk fly Is nods churned ak cm em 000
170 41450 41620 mestone shaley mosaic ak cs es 170
380 41620 42000 shale dk gy I

s nods churned ak cm em 000
060 42000 42060 Ga stone gy I

s nods ak cv ev 000
330 42060 42390 shale dk gy I

s nods churned ak cm em 000
485 42390 42875 limestone layered ak cs es 485
675 42875 43550 shale dk gy I

s nods churned ak cm em 000
715 43550 44265 shale gy sr streaks I

s nods ak cm em 000
070 44265 44335 shale ss streaks cm em 000
053 44335 44388 shale dk gy I

s nods churned ak cm em 000
382 44388 4477D shale gy as streaks I

s nods ak cm em 000
165 44770 44935 mestone nodular ak cs es 165
155 44935 45090 cla stone cv ev 000
285 45090 45375 shale green I

s nods churned ak cv ev 000
075 45375 45450 cla stone red cv ev 000
910 45450 46360 mestone shaley layered ak cs es 910
240 46360 46600 mestone massive ak cs es 240
055 46600 46655 shale dk gy I

s nods churned ak cm em 000
065 46655 46720 mestone massive ak Cs es 065
200 46720 46920 shale dk Qy I

s nods churned ak cm em 000
050 46920 46970 mestone massive ak Cs es 050
360 46970 47330 shale dk I

s nods churned ak cm em 000
360 47330 47690 shale green I

s nods churned ak cm em 000
110 47690 47800 mestone shaley nodular ak cs es 110
280 47800 48080 shale dk gy I

s nods churned ak cm em 000
270 48080 48350 mestone shale y nodular ak cs es 270
090 48350 48440 mestone nodular ak cs es 090
270 48440 48710 shale dk gy I

s nods churned ak cm em 000
325 48710 49035 shale green I

s nods churned ak cm em 000
185 49035 49220 mestone shaley nodular ak cs es 185
490 49220 49710 shale I

s nods churned ak cm em 000
090 49710 49800 mestone shaley nodular ak cs es 090
175 49800 49975 shale dk gy I

s nods churned ak cm em 000
1170 49975 51145 mestone shaley layered ak cs es 1170
160 51145 51305 cla stone green I

s nods ak cv ev 000
580 51305 51885 mestone massive ak cs es 580
210 51885 52095 mestone layered ak cs es 210
110 52095 52205 mestone shale y nodular ak cs es 110
110 52205 52315 shale green I

s nods churned ak cm em 000
150 52315 52465 limestone massive ak cs es 150
115 52465 52580 shale green I

s nods churned ak cm em 000

CLC200218 PermHxls
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280 52580 52860 mestone shale y nodular ak cs as 280

205 52860 53065 shale dk gy I
s nods churned ak cm em 000

405 53065 53470 mestone nodular ak cs as 405

240 53470 53710 mestone shale y layered ak cs as 240

425 53710 54135 shale dk I
s nods churned ak cm em 000

150 54135 54285 Ga stone cv ev 000

046 54285 54331 shale dk coal streaks ac cm em 000

016 54331 54347 shale blk churned ac cm em 000

074 54347 54421 one w coal streaks SEWICKLEY No 9 ac cv ev 000

007 54421 54428 shale blk churned ac cm em 000

142 54428 54570 cla stone dk cv ev 000

105 54570 54675 shale gy sand y cm em 000

1820 54675 56495 sandstone gy sh streaks cs as 1820

220 56495 56715 sandstone massive cs as 220

245 56715 56960 sandstone gy sh streaks es as 245

599 56960 57559 shale dk layered cm em 000

008 57559 57567 coal w bone streaks FISHPOT ac cv ev 000

048 57567 57615 shale blk churned ac cm em 000

006 57615 57621 coal wl bone streaks ac cv ev 000

025 57621 57646 sandstone coal streaks cs as 025

0 30 57646 57676 coal w bone streaks ac cv ev 000

016 57676 57692 mestone shaley ak CS es 016

076 57692 57768 coal w sh streaks ac cv ev 000

033 57768 57801 coal w bone streaks ac cv ev 000

042 57801 57843 shale blk coal streaks ac cm em 000

026 57843 57869 coal w bone streaks ac cv ev 000

008 57869 57877 shale blk churned ac cm em 000

0 25 57877 57902 bone w coal streaks ac cv ev 000

008 57902 57910 shale blk churned ac cm em 000

0 60 57910 57970 shale dk gy churned cm em 000

2 05 57970 58175 mestone shale y nodular ak cs as 205

110 58175 58285 shale dk gy I
s nods churned ak cm em 000

375 58285 58660 mestone nodular ak cs as 375

065 58660 58725 mestone shale y nodular ak cs as 065

110 58725 58835 mestone nodular ak cs as 110

1 70 58835 59005 mestone mosaic ak cs as 170

140 59005 59145 mestone shale y nodular ak cs as 140

230 59145 59375 mestone massive ak cs as 230

325 59375 59700 mestone shaley nodular ak cs as 325

235 59700 59935 shale ss streaks I
s nods ak cm em 000

1 00 59935 60035 shale dk gy I
s nods churned ak cm em 000

050 60035 60085 sandstone gy sh streaks cs as 050

1 30 60085 60215 shale dk ss layers cm em 000

340

310

60215

60555

60555

60865

shale dk gy I
s nods churned

mestone massive

ak cm em

ak cs as

000

310

2 15 60865 61080 mestone shaley layered ak cs as 215

545

801

61080

61625

61625

61805

cla stone gy I
s nods

shale dk gy I
s nods churned

ak cv ev

ak cm em

000

000

065

025

330

045

61805

61870

61895

62225

61870

61895

62225

62270

mestone massive

shale dk g I
s nods churned

mestone massive

shale dk I
s nods churned

ak cs as

ak cm em

ak cs as

ak cm em

065

000

330

000

175

1 50

62270

62445

62445

62595

mestone massive

mestone shaley massive

ak cs as

ak cs as

175

150

245

055

065

045

200

115

235

065

0 55

62595

62840

62895

62960

63005

63205

63320

63555

63620

62840

62895

62960

63005

63205

63320

63555

63620

63675

mestone massive

shale dk Is nods churned

mestone nodular

shale dk gy I
s nods churned

mestone massive

mestone shaley nodular

cla stone I
s nods

mestone shaley nodular

cla stone dk gy I
s nods

ak es as

ak cm em

ak cs as

ak cm em

ak cs as

ak cs as

ak cv ev

ak cs as

ak cv ev

245

000

065

000

200

115

000

065

000

105 63675 63780 claystone green I
s nods ak cv ev 000

CLC200218 Perrnilxls

ft

Water

Bearin

144 PM41102008

AEC 03426



Depth

Thickness From

DIAMOND DRILL HOLE CLC200218

i

ATTACHMENT 13

Strata

Water

Bearini

Page No 5 of 6

Thickness of

Physical Hard Rock

Properties HR ft
135 63780 63915 da stone dk gy I

s nods ak cv ev 000

080 63915 63995 claystone bik tan layered ac cv ev 000

074 63995 64069 da stone bik tan churned ac cv ev 000

009 64069 64078 da stone bik tan layered cc cv ev 000

015 64078 64093 shale bik churned ac cm em 000

010 64093 64103 cla stone bik tan churned ac cv ev 000

013 64103 64116 shale bik coal streaks ac cm em 000

040 64116 64156 coal w bone streaks PITTSBURGH No 8 ROOF COAL ac cv ev 000

008 64156 64164 shale dk gy churned cm em 000

011 64164 64175 coal w bone streaks ac cv ev 000

003 64175 64178 shale bik coal streaks Sc cm em 000

020 64178 64198 shale bilk churned ac cm em 000

053 64198 64251 shale dk gy churned cm em 000

015 64251 64266 shale bilk churned ac cm em 000

016 64266 64282 coal w rite PITTSBURGH No 8 ac cv ev 000

111 64282 64393 coal ac cv ev 000

095 64393 64488 coal w bone streaks ac cv ev 000

003 64488 64491 shale bik coal streaks ac cm em 000

039 64491 64530 coal ac cv ev 000

012 64530 64542 shale bik coal streaks ac cm em 000

161 64542 64703 coal ac cv ev 000

003 64703 64706 shale bik coal streaks ac cm em 000

124 64706 64830 coal ac cv ev 000

028 64830 64858 shale bik churned ac cm em 000

160 64858 65018 shale dk gy churned cm em 000

075 65018 65093 da stone dk gy I
s nods ak cv ev 000

035 65093 65128 limestone shaley nodular ak cs es 035

475 65128 65603 cla stone dk gy I
s nods ak cv ev 000

180 65603 65783 shale sandy I
s nods churned at cm em 000

426 65783 66209 sandstone gy sh streaks cs es 426
Total Depth i 66209

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

r

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Percent

Hard Rock 18097 27
Soft Rock 48112 73

66209

To

ft

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

18097

27

CLC200218Permlxls 144 PM41O2008

AEC 03427



ATTACHMENT 13

Page No 6 of 6

DIAMOND DRILL HOLE CLC200218

Depth Thickness of

Thickness From To Water Physical Hard Rock

ft ft ft Strata Bearing Properties HR ft
Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1C Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO Sulphur Sulphur Total Sul Total Sul

Roof lOft 13765 173 147 5418 10877

Coal

Bottom 10 ft 32600 173 163 5405 27200

CLC200218 Permitxls
144 171041012008

AEC 03428
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v

r

ATTACHMENT 13

DIAMOND DRILL HOLE CLC200220

Field Engineer Kim Cecil

Surface Elevation 132500

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

Depth

From To

Strata

688450

2426390

Kerogen Resources

Water

Bearing

Page No 1 of 6

Thickness of

Physical Hard Rock

Properties HR ft

2000 000 2000 Casino 000

095 2000 2095 Shale Y cm em 000

100 2095 2195 Shale Is

nods ak cm em 000

105 2195 2300 Limestone shaley nodular Y ak cs es 105

570 2300 2870 Cla stone dk gy Is

nods Y ak cv ev 000

100 2870 2970 Core loss 000

165 2970 3135 Cla stone red cv ev 000

130 3135 3265 Cla stone cv ev 000

215 3265 3480 Sandstone gy crossbeds Y cs es 215

385 3480 3865 Shale gy interbedded ss Y cm em 000

160 3865 4025 Shale gy sandy Y cm em 000

215 4025 4240 Cla stone cv ev 000

720 4240 4960 Cla stone red cv ev 000

795 4960 5755 Shale gy sandy I
s nods Y ak cm em 000

470 5755 6225 Shale gy sandy Y cm em 000

330 6225 8555 Sandstone gy sh stks cs es 330

170 6555 6725 Cla stone cv ev 000

425 6725 7150 Sandstone gy massive Y CS es 425

130 7150 7280 Shale gy I
s nods ak cm em 000

080 7280 7360 Shale gy sandy cm em 000

720 7360 8080 Shale gy Is nods a
l

k em 000

035 8080 8115 Shale red cm em 000

155 8115 8270 Cla stone dk cv ev 000

040 8270 8310 Cla stone dk gy Is

nods ak cv ev 000

205 8310 8515 Cla stone dk cv ev 000

025 8515 8540 Cla stone dk gy I
s nods ak cv ev 000

165 8540 8705 Shale dk cm em 000

585 8705 9290 Shale gy sandy Is nods ak cm em 000

085 9290 9375 Shale dk gy Is nods ak cm em 000

590 9375 9965 Shale gy sandy I
s nods ak cm em 000

340 9965 10305 Shale gy Is nods ak cm em 000

040 10305 10345 Cla stone red cv ev 000

325 10345 10670 Cla tone dk gy Is

nods ak cv ev 000

155 10670 10825 Cla tone dk cv ev 000

100 10825 10925 Shale ay sandy cm em 000

670 10925 11595 Cla tone dk gy I
s nods ak cv 000

460 11595 12055 Shale gy sandy Is nods ak cm em 000

345 12055 12400 Shale gy ss stks I
s nods ak cm em 000

710 12400 13110 Cla stone I
s nods ak cv ev 000

115 13110 13225 Shale gy ss stks I
s nods ak cm em 000

290 13225 13515 Sandstone gy crossbeds cs es 290

310 13515 13825 Shale gy sandy cm em 000

300 13825 14125 Shale gy I
s nods ak cm em 000

190 14125 14315 Shale red cm em 000

100 14315 14415 Cla stone ny cv ev 000

390 14415 14805 Cla stone red cv ev 000

165 14805 14970 Cla stone red cv ev 000

095
265

14970

15065

15065

15330

Cla stone I
s nods

Shale gy ss stks I
s nods

a
l k ev

ak cm em

000

000

040 15330 15370 Shale gy sandy cm em 000

045 15370 15415 Cla stone red cly cv ev 000

120 15415 15535 Shale gy sandy cm em 000

170 15535 15705 Cla stone red cv ev 000

035 15705 15740 Cla stone cv ev 000

025 15740 15765 Cla stone red cv ev 000

080 15765 15845 Cla stone red cv ev 000

CLC200220 Permitxls
146 PM4102008

AEC 03429



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200220

4

4

Thickness

Depth

From To

Strata

Water

Bearing

Page No 2 of 6

Thickness of

Physical Hard Rock

Properties HR ft
110 15845 15955 Shale 000

360 15955 16315 Shalegy sandy 000

030 16315 16345 Shale dk = 000

1210 16345 17555 Shale gy sandy e 000

205 17555 17760 Shale red 000

135 17760 17895 Shale dk 000

415 17895 18310 Shale dk I
s nods a
l

k em 000

040 18310 18350 Limestone shaley nodular ak cs as 040

095 18350 18445 Shale gy Is nods ak cm em 000

045 18445 18490 Limestone shaley nodular ak cs es 045

450 18490 18940 Shale ny Is nods ak cm em 000

040 18940 18980 Shale red cm em 000

175 18980 19155 Shale gm I
s nods ak cm em 000

040 19155 19195 Shale ay Is nods ak cm em 000

055 19195 19250 Limestone shaley nodular ak cses 055

045 19250 19295 Shale ay Is

nods ak cm em 000

030 19295 19325 Limestone shaley nodular ak Cs es 030

170 19325 19495 Shale gy I
s nods ak cm em 000

920 19495 20415 Cla stone red cv ev 000

100 20415 20515 Cla stone red cv ev 000

365 20515 20880 Shale gy I
s nods ak cm em 000

080 20880 20960 Cla stone red cv ev 000

220 20960 21180 C la

stone

I
s nods ak cv ev 000

080 21180 21260 Shale gy sandy I
s nods ak cm em 000

350 21260 21610 Shale gy I
s nods ak cm em 000

390 21610 22000 Cla stone red cv ev 000

220 22000 22220 Cla stone red cv ev 000

575 22220 22795 Shale red cm em 000

065 22795 22860 Shale gy cm em 000

075 22860 22935 Shale red cm em 000

040 22935 22975 Shale gy cm em 000

150 22975 23125 Shale QYred cm em 000

070 23125 23195 Cla stone cv ev 000

115 23195 23310 Shale dk gy Is nods ak cm em 000

140 23310 23450 Limestone shaley nodular ak cs es 140

095 23450 23545 Shale ay sandy cm em 000

275 23545 23820 Shale sandy I
s nods ak cm em 000

065 23820 23885 Cla stone red gy I
s nods ak cv ev 000

205 23885 24090 Shale Is

nods ak cm em 000

045 24090 24135 Shale dk cm em 000

085 24135 24220 Shale red cm em 000

305 24220 24525 Shale I
s nods ak cm em 000

740 24525 25265 Shale sandy Is nods ak cm em 000

205 25265 25470 Shale ss stks Is nods ak cm em 000

820 25470 26290 Sandstone crossbeds cs es 820

100 26290 26390 Sandstone massive cs es 100

420 26390 26810 Sandstone gy crossbeds cs es 420

055 26810 26865 Shale dk cm em 000

075 26865 26940 Shale gy sandy cm em 000

015 26940 26955 Shale dk cm em 000

085 26955 27040 Limestone shaley nodular ak cs as 085

1255 27040 28295 Shale dk gy Is nods ak cm em 000

805 28295 29100 Shale dk cm em 000

060 29100 29160 Shale blk ac cm em 000

003

091

29160

29163

29163

29254

rite

Coal bone stks WASHINGTON No12
ac cs es

ac cv ev

000
000

074 29254 29328 Coal sh stks ac cv ev 000

083 29328 29411 Coal bone stks ac cv ev 000

075 29411 29486 Coal sh stks ac cv ev 000

016 29486 29502 Shale dk cm em 000

049 29502 29551 Shale blk coal stks ac cm em 000

100 29551 29651 Coal bone stks ac cv ev 000

009 29651 29660 Shale blk ac cm em 000

170 29660 29830 Cla stone dk cv ev 000

1105 29830 30935 Shale dk gy I
s nods ak cm em 000

635 30935 31570 Cla stone dk gy Is nods ak cv ev 000

305 31570 31875 Shale sandy Is

nods ak cm em 000

235 31875 32110 Shale dk gy Is nods ak cm em 000

CLC200220 Permitxis
146 PM41 012 0 0 8
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ATTACHMENT13

DIAMOND DRILL HOLE CLC200220

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearin

Page No 3 of 6

Thickness of

Physical Hard Rock

Properties HR ft
085 32110 32195 Shale gy sandy Is

nods ak cm em 000

250 32195 32445 Shale gy as stks Is nods ak cm em 000
210 32445 32655 Shalegy Is nods ak cm em 000
495 32655 33150 Shalegy sandy Is

nods ak cm em 000
470 33150 33620 Cla stone dk gy I

s nods ak cv ev 000
545 33620 34165 Shale gy I

s nods ak cm em 000
065 34165 34230 Shale cm em 000
029 34230 34259 Shale blk coal stks ac cm em 000
019 34259 34278 Coal bone stks WAYNESBURG A ac cv ev 000
069 34278 34347 Bone coal stks ac cv ev 000

002 34347 34349 Shale dk cm em 000
096 34349 34445 Bone coal stks ac cv ev 000
047 34445 34492 Shale bik coal stks ac cm em 000

184 34492 34676 Coal sh layers ac cv ev 000
002 34676 34678 Cla stone dk cv ev 000
116 34678 34794 Bone coal stks ac cv ev 000
006 34794 34800 Shale blk ac cm em 000

042 34800 34842 Bone coal layers ac cv ev 000
024 34842 34866 Shale blk coal stks ac cm em 000
007 34866 34873 Shale blk ac cm em 000
102 34873 34975 Limestone shaley nodular ak cs es 102

020 34975 34995 Shale blk ac cm em 000
005 34995 35000 Limestone ak cs es 005

045 35000 35045 Shale blk ac cm em 000

080 35045 35125 Limestone shaley nodular ak cs es 080
070 35125 35195 Cla stone dk gy I

s nods ak cv ev 000

105 35195 35300 Limestone shale nodular ak cs as 105

185 35300 35485 Shale dk gy I
s nods ak cm em 000

320 35485 35805 Limestone shaley nodular ak cs as 320
190 35805 35995 Shale gy I

s nods ak cm em 000

230 35995 36225 Shale gy sand

I
s nods ak cm em 000

120 36225 36345 Sandstone gy sh stks cs as 120

290 36345 36635 Shale gy as stks I
s nods ak cm em 000

170 36635 36805 Shale gy Is nods ak cm em 000

035 36805 36840 Shale gy ss stks I
s nods ak cm em 000

500 36840 37340 Shale gy I
s nods ak cm em 000

070 37340 37410 Cla stone dk cv ev 000

025 37410 37435 Limestone shaley nodular ak cs as 025

375 37435 37810 Shale gy I
s nods ak cm em 000

075 37810 37885 Shale dk cly I
s nods ak cm em 000

195 37885 38080 Cla stone dk cv ev 000
070 38080 38150 Cla stone dk ay I

s nods ak cv ev 000

120 38150 38270 Shale gy ss stks I
s nods ak cm em 000

285 38270 38555 Shale dk cly I
s nods ak cm em 000

043 38555 38598 Shale dk cm em 000
027 38598 38625 Shale blk ac cm em 000
013 38625 38638 Shale blk coal stks ac cm em 000
043 38638 38681 Coal bone stks WAYNESBURG No11 ac cv ev 000
079 38681 38760 Bone coal stks ac cv ev 000
068 38760 38828 Coal pyrite ac cv ev 000
037 38828 38865 Shale blk ac cm em 000
115 38865 38980 Shale Is nods ak cm em 000
660 38980 39640 Shale ss stks Is nods ak cm em 000
610 39640 40250 Shale dk gy ss stks cm em 000
120 40250 40370 Shale dk gy interbedded ss cm em 000
054 40370 40424 Cla stone dk cv ev 000
041 40424 40465 Coal sh stks LITTLE WAYNESBURG ac cv ev 000
255 40465 40720 Shale dk gy Is nods ak cm em 000
305 40720 41025 Limestone shaley nodular ak cs es 305
210 41025 41235 Cla stone dk cv ev 000
130 41235 41365 Shale dk gy I

s nods ak cm em 000
070 41365 41435 Limestone shaley nodular ak cs as 070
155 41435 41590 Shale dk gy Is nods ak cm em 000
030 41590 41620 Limestone massive ak cs as 030

060 41620 41680 Limestone mosaic ak cs as 060

070 41680 41750 Limestone massive ak cs as V 070
090 41750 41840 Shale dk gy Is nods ak cm em 000
040 41840 41880 Limestone massive ak cs as 1 040

CLC200220 Permitxta 146 PM4102008
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200220

Thickness

Depth

From To

Strata

Water

Bearing

Page No 4 of 6

Thickness of

Physical Hard Rock

Properties HR ft
030 41880 41910 Limestone mosaic ak cs es 030

065 41910 41975 Limestone shaley nodular ak cs as 065

885 41975 42860 Shale dk gy Is

nods ak cm em 000

150 42860 43010 Limestone shaley layered ak cs as 150

025 43010 43035 Cla stone gm cv ev 000

020 43035 43055 Cla stone dk gy Is

nods ak cv ev 000

260 43055 43315 Shale dk gy I
s nods ak cm em 000

465 43315 43780 Shale gy sandy Is

nods a
l

k em 000

365 43780 44145 Shale gy ss stks I
s nods ak cm em 000

090 44145 44235 Shale dk gy Is

nods ak cm em 000

055 44235 44290 Shale dk cm em 000

100 44290 44390 Shale red cm em 000

035 44390 44425 Shale dk cm em 000

010 44425 44435 Shale red cm em 000

015 44435 44450 Shale dk cm em 000

025 44450 44475 Limestone shaley massive ak cs as 025

070 44475 44545 Shale dk gy I
s nods ak cm em 000

125 44545 44670 Limestone shaley nodular ak cs es 125

540 44670 45210 Shale dk gy I
s nods ak cm em 000

060 45210 45270 Claystone red I
s nods ak cv ev 000

435 45270 45705 Shale dk gy I
s nods ak cm em 000

060 45705 45765 Limestone massive ak cs as 060

090 45765 45855 Shale dk gy I
s nods ak cm em 000

145 45855 46000 Limestone massive ak cs es 145

135 46000 46135 Shale dk gy I
s nods ak cm em 000

175 46135 46310 Limestone shale nodular ak cs as 175

200 46310 46510 Shale I
s nods ak cm em 000

130 46510 46640 Limestone shaley layered ak cs as 130

100 46640 46740 Shale I
s nods ak cm em 000

100 46740 46840 Limestone shaley nodular ak cs as 100

055 46840 46895 Limestone massive ak cs as 055

035 46895 46930 Cla stone gm I
s nods ak cv ev 000

105 46930 47035 Limestone massive ak cs es 105

180 47035 47215 Shale dk gy Is nods ak cm em 000

095 47215 47310 Limestone shaley nodular ak es as 095

520 47310 47830 Shale I
s nods ak cm em 000

085 47830 47915 CIa stone gm Is nods ak cv ev 000

105 47915 48020 Shalegy ss stks cm em 000

430 48020 48450 Shale dk gy I
s nods ak cm em 000

220 48450 48670 Limestone massive ak cs as 220

140 48670 48810 Shale gm Is nods ak cm em 000

165 48810 48975 Shale dk gy Is

nods ak cm em 000

060 48975 49035 Limestone shaley nodular ak cs as 060

320 49035 49355 Shale gy Is nods ak cm em 000

205 49355 49560 Limestone shaley nodular ak cs as 205

360 49560 49920 Shale dk gy I
s nods ak cm em 000

265 49920 50185Limestone massive ak cs es 265

145 50185 50330 Shale dk gy I
s nods a
l

k em 000

050 50330 50380 Limestone massive ak cs as 050

315 50380 50695 Shale dk gy Is nods ak cm em 000

350 50695 51045 Limestone massive ak cs es 350

050 51045 51095 Shale dk gy Is nods ak cm em 000

055 51095 51150 Limestone massive ak cs as 055

070 51150 51220 Shale dk gy Is

nods ak cm em 000

075 51220 51295 Limestone shaley nodular ak cs as 075

295 51295 51590 Shale dk gy Is

nods ak cm em 000

600 51590 52190 Limestone nodular ak cs as 600

060 52190 52250 Shale dk cm em 000

140 52250 52390 Limestone layered cly alk as 140

125 52390 52515 Limestone shaley nodular a
l k as 125

110 52515 52625 Shale gy Is nods ak cm em 000

140 52625 52765 Limestone massive ak cs as 140

065 52765 52830 Shale gm Is nods ak cm em 000

025 52830 52855 Shale dk cm em 000

030 52855 52885 Shale gm cm em 000

125 52885 53010 Limestone shale nodular ak cs as 125

360 53010 53370 Shale gy Is nods ak cm em 000

485 53370 53855 Limestone massive ak cs as 485

CLC200220 Permitxls
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200220

Thickness

Depth

From To

S

Water

Bearing

Page No 5 of 6

Thickness of

Physical Hard Rock

Properties HR ft
395 53855 54250 Limestone shaley nodular ak cs as 395

100 54250 54350 Shale m I
s nods ak cm em 000

245 54350 54595 Shale dk gy Is nods ak cm em 000

035 54595 54630 Limestone shale y nodular ak cs as 035

035 54630 54665 Shale dk gy I
s nods ak cm em 000

100 54665 54765 Shale dk cm em 000

045 54765 54810 Shale bik coal stks ac cm em 000

068 54810 54878 Coal bone stks SEWICKLEY No 9 ac cv ev 000

062 54878 54940 Bone coal stks ac cv ev 000

025 54940 54965 Shale blk coal stks ac cm em 000

040 54965 55005 Shale dk cm em 000

195 55005 55200 Shale dk gy I
s nods ak cm em 000

365 55200 55565 Shale gy I
s nods ak cm em 000

160 55565 55725 Shale gy ss stks I
s nods ak cm em 000

270 55725 55995 Sandstone gy sh stks cs as 270

115 55995 56110 Shale gy sandy cm em 000

510 56110 56620 Shale gy ss stks cm em 000

535 56620 57155 Sandstone gy crossbeds cs as 535

795 57155 57950 Sandstone gy sh stks cs as 795

255 57950 58205 Sandstone gy crossbeds churned cs as 255

090 58205 58295 Cla stone dk cv ev 000

010 58295 58305 Shale blk coal stks ac cm em 000

018 58305 58323 Coal bone stks FISHPOT ac cv ev 000

007 58323 58330 Shale blk ac cm em 000

038 58330 58368 Coal bone stks ac cv ev 000

026 58368 58394 Coal sh layers ac cv ev 000

019 58394 58413 Coal bone stks ac cv ev 000

028 58413 58441 Shale blk ac cm em 000

006 58441 58447 Shale bik coal stks ac cm em 000

055 58447 58502 Coal bone stks ac cv ev 000

058 58502 58560 Cla stone dk cv ev 000

145 58560 58705 Limestone massive ak cs es 145

110 58705 58815 Limestone cly stks ak cs as 110

045 58815 58860 Shale dk gy Is

nods ak cm em 000

060 58860 58920 Limestone massive ak cs as 060

055 58920 58975 Limestone mosaic ak cs as 055

085 58975 59060 Limestone massive ak cs es 085

070 59060 59130 Limestone layered ak cs es 070

015 59130 59145 Shale dk gy I
s nods ak cm em 000

100 59145 59245 Limestone nodular ak cs as 100

125 59245 59370 Limestone massive ak cs as YL125
050 59370 59420 Shale dk gy Is nods ak cm em 000

100 59420 59520 Limestone massive ak cs as 100

330 59520 59850 Limestone shaley nodular ak cs as 330

210 59850 60060 Limestone massive ak cs as 210

010 60060 60070 Shale dk gy Is

nods ak cm em 000

215 60070 60285 Limestone shaley nodular ak cs as YL215
395 60285 60680 Cla stone gm I

s nods ak cv ev 000

585 60680 61265 Shale gy Is

nods ak cm em 000

240 61265 61505 Shale dk gy Is nods ak cm em 000

305 61505 61810 Limestone massive ak cs as 305

025 61810 61835 Shale dk gy Is nods ak cm em 000

035 61835 61870 Limestone massive ak cs as 035

050 61870 61920 Shale dk gy I
s nods ak cm em 000

235 61920 62155 Limestone shaley nodular a
l k as 235

050 62155 62205 Cla stone gm Is nods ak cv ev 000

100 62205 62305 Cla stone Is

nods a
l

k ev 000

165 62305 62470 Cla stone gm Is nods ak cv ev 000

025 62470 62495 Shate blk coal stks ac cm em 000

015 62495 62510 Shale blk ac cm em 000

150 62510 62660 Shale gy sandy Is nods ak cm em 000

100 62660 62760 Shale dk gy I
s nods ak cm em 000

085 62760 62845 Limestone shaley nodular ak cs es 085

085 62845 62930 Cla stone dk gy Is nods ak cv ev 000

035 62930 62965 Limestone shaley nodular ak cs as 035

035 62965 63000 Shale dk gy I
s nods ak cm em 000

605 63000 63605 Limestone massive ak cs es 605

125 63605 63730 Shale dk gy Is

nods ak cm em 000

CLC200220 Pertnitxls
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200220

a

4
4

a

Thickness

Depth

From To

f
t

Water

Page No 6 of 6

Thickness of

Physical Hard Rock

Properties HR ft
tnj

045

1
63730 63775 Limestone massive ak cs as 045

330 63775 64105 Cla stone dk

I
s nods ak cv ev 000

045 64105 64150 Limestone shaley nodular ak cs as 045

425 64150 64575 Cla stone

Is

nods ak cv ev 000

135 64575 64710 Cla stone blk tan layered ac cv ev 000

010 64710 64720 Shale blk ac cm em 000

025 64720 64745 Cla stone dk cv ev 000

033 64745 84778 Coal pyrite PITTSBURGH No 8 ROOF COAL ac cv ev 000

065 64778 64843 Coal bone stks ac cv ev 000

002 64843 64845 Shale dk cm em 000

014 64845 64859 Coal bone stks ac cv ev 000

073 64859 64932 C la stone cv ev 000

015 64932 64947 Shale bik ac cm em 000

045 64947 64992 Bone coal layers PITTSBURGH No 8 ac cv ev 000

059 64992 65051 Coal bone stks ac cv ev 000

096 65051 65147 Coal ac cv ev 000

005 65147 65152 Shale blk ac cm em 000

041 65152 65193 Coal ac cv ev 000

015 65193 65208 one ac cv ev 000

149 65208 65357 Coal ac cv ev 000

003 65357 65360 Shale blk ac cm em 000

122 65360 65482 Coal ac cv ev 000

005 65482 65487 Shale blk
ac cm em 000

195 65487 65682 Cla stone dk cv ev 000

420 65682 66102 Cla stone dk gy I
s nods ak cv ev 000

280 66102 66382 Shale gy sandy I
s nods ak cm em 000

085 66382 66467 1haleqy ss stks I
s nods ak cm em 000

240 66467 66707 Shale gy sandy I
s nods ak cm em 000

130 66707 66837 Shale gy ss stks cm em 000
70 C7

Total Depth 668

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 13867 24
Soft Rock 43288 76

57155

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency

Neutralization
1000 tons as tonsil000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sul ho ur Total Sul Total Sul

Roof 10 f
t 17424 231 177 7237 10175

Coal

Bottom 10 ft 10670 265 252 8280 2400

CLC200220 Permitds

13867

24
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200223

Field Engineer Kim Cecil

Surface Elevation 1260

Drill Hole Coordinates State Plane 1927 NA Datum

a

Northing

Easting

Drilling Company

Thickness

Depth

From To

684790

2430800

Kerogen Resources

Water

Bearing

Page No 1 of 5

Thickness of

Physical Hard Rock

Properties HR ft

2400 000 2400 Casing 000

1380 2400 3780 Shale gy ss stks Y cm em 000

160 3780 3940 Shale red Y cm em 000

580 3940 4520 Cla stone cv ev 000

145 4520 4665 Limestone shaley layered ak cs es 145

145 4665 4810 Shale dk cm em 000

210 4810 5020 Limestone shale nodular ak es as 210

350 5020 5370 Shale ay I
s nods ak cm em 000

240 5370 5610 Cla stone red gy I
s nods ak cv ev 000

465 5610 6075 Shale m I
s nods ak cm em 000

355 6075 6430 Shale gy ss stks Is nods ak cm em 000

220 6430 6650 Sandstone gy sh stks cs as 220

215 6650 6865 Sandstone gy massive cs as 215

075 6865 6940 Sandstone gy sh stks calc cemented es as 075

120 6940 7060 Shale dk cm em 000

090 7060 7150 Shale gy sandy I
s nods ak cm em 000

250 7150 7400 Sandstone gy massive Cs as 250

140 7400 7540 Sandstone gy sh stks calc cemented cs es 140

195 7540 7735 Shale gy interbedded ss Is

nods ak cm em 000

160 7735 7895 Shale gy ss stks I
s nods ak cm em 000

315 7895 8210 Shale dk gy I
s nods ak cm em 000

110 8210 8320 Cla stone red cv ev 000

120 8320 8440 Cla stone cv ev 000

410 8440 8850 Cla stone red cv ev 000

215 8850 9065 Cla stone red cv ev 000

345 9065 9410 Shale gy sandy Is nods ak can em 000

165 9410 9575 Shale gy ss stks cm em 000

775 9575 10350 Sandstone gy sh stks cs as 775

290 10350 10640 Sandstone gy crossbedded cs as 290

695 10640 11335 Sandstone gy massive cs es 695

195 11335 11530 Sandstone gy sh stks cs as 195

070 11530 11600 Shale dk cm em 000

370 11600 11970 Cla stone red cv ev 000

150 11970 12120 Shale gy cm em 000

090 12120 12210 Shale red cm em 000

360 12210 12570 Shale dk gy I
s nods ak cm em 000

060 12570 12630 Limestone shale nodular ak es es 060

290 12630 12920 Shale gy I
s nods ak cm em 000

055 12920 12975 Shale red gy Is nods ak cm em 000

395 12975 13370 Cla stone red Is

nods ak cv ev 000

025 13370 13395 Limestone shaley nodular ak cs as 025

105 13395 13500 Shale gy I
s nods ak cm em 000

160 13500 13660 Cla stone red gy I
s nods ak cv ev 000

950 13660 14610 Shale red cm em 000

360 14610 14970 Shale gy Is

nods ak cm em 000

160 14970 15130 Cla stone red cv ev 000

180 15130 15310 Shale gy Is nods ak cm em 000

270 15310 15580 Shale red gy Is

nods ak cm em 000

590 15580 16170 Shale dk gy Is nods ak cm em 000

090 16170 16260 Shale red gy Is nods ak cm em 000

960 16260 17220 Shale gy Is nods ak cm em 000

110 17220 17330 Shale red gy I
s nods ak cm em 000

250 17330 17580 Shale dk gy I
s nods ak cm em 000

130 17580 17710 Cla stone red gy I
s nods ak cv ev 000

325 17710 18035 Shale gy Is nods ak cm em 000

205 18035 18240 Limestone nodular ak cs as 205

100 18240 18340 Shale gy ss stks Is nods ak cm em 000

CLC200223 Permitxls
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200223

Thickness

ft

Depth

From

fL

To

ftl Strata

Water

Bearing

Page No 2 of 5

Thickness of

Physical Hard Rock

Properties HR fL
055 18340 18395 Cla stone I

s nods ak cv ev 000

195 18395 18590 Limestone shaley layered ak cs es 195

230 18590 18820 Shale red cm em 000

085 18820 18905 Shale gy Is nods ak cm em 000

275 18905 19180 Limestone shale nodular ak Cs es 275

420 19180 19600 Shale gy ss stks cm em 000

250 19600 19850 Shale gy interbedded ss cm em 000

130 19850 19980 Shale gy ss stks cm em 000

1000 19980 20980 Sandstone gy sh stks cs as 1000

080 20980 21060 Sandstone gy massive cs as 080

045 21060 21105 Sandstone gy sh clasts Cs as 045

235 21105 21340 Shale dk gy I
s nods ak cm em 000

030 21340 21370 Limestone shaley nodular ak cs as 030

180 21370 21550 Shale dk cm em 000

430 21550 21980 Shale gy sandy I
s nods ak crrl em 000

570 21980 22550 Limestone shaley layered ak cs as 570

370 22550 22920 Shale dk gy I
s nods ak cm em 000

075 22920 22995 Shale dk gy coal stks ac cm em 000

235 22995 23230 Cta stone dk cv ev 000

375 23230 23605 Cla stone blk ac cv ev 000

070 23605 23675 Shale blk coal stks ac cm em 000

007 23675 23682 rite ac cs as 000

073 23682 23755 Coal sh stks WASHINGTON No 12 ac cv ev 000

070 23755 23825 Coal bone stks ac cv ev 000

089 23825 23914 Coal ac cv ev 000

021 23914 23935 Coal bone stks ac cv ev 000

049 23935 23984 Coal sh stks
1

ac cv ev 000

023 23984 24007 Shale blk
1

ac cm em 000

119 24007 24126 Coal bone stks ac cv ev 000

1194 24126 25320 Cla stone cv ev 000

210 25320 25530 Shale gy I
s nods ak cm em 000

055 25530 25585 Limestone shale nodular ak es es 055

415 25585 26000 Shale gy Is nods ak cm em 000

340 26000 26340 Sandstone gy sh stks cs as 140

270 26340 26610 Shale gy Is nods ak cm em 000

190 26610 26800 Shale gy ss stks I
s nods ak cm em 000

125 26800 26925 Shale gy Is

nods ak cm em 000

235 26925 27160 Shale gy ss stks cm em 000

520 27160 27680 Sandstone gy sh stks cs as 520

130 27680 27810 Shale gy interbedded ss I
s nods ak cm em 000

105 27810 27915 Sandstone gy sh stks cs as 105

135 27915 28050 Shale gy ss stks I
s nods ak cm em 000

080 28050 28130 Sandstone gy sh stks cs es 080

460 28130 28590 Shale gy ss stks Is

nods ak cm em 000

125 28590 28715 Shale gy cm em 000

021 28715 28736 Shale blk coal stks ac cm em 000

081 28736 28817 Coal bone stks WAYNESBURO A ac cvev 000

013 28817 28830 Shale blk ac cm em 000

022 28830 28852 Shale blk coal stks ac cm em 000

011 28852 28863 Shale dk cm em 000

035 28863 28898 Coal sh stks ac cv ev 000

035 28898 28933 Bone coal layers ac cv ev 000

165 28933 29098 Coal ac cv ev 000

084 29098 29182 Coal sh stks ac cv ev 000

088 29182 29270 Coal bone stks ac cv ev 000

002 29270 29272 Shale dk cm em 000

014 29272 29286 Coal bone stks ac cv ev 000

014 29286 29300 Shale dk cm em 000

065 29300 29365 Limestone shaley nodular ak cs as 065

085 29365 29450 Shale blk ac cm em 000

120 29450 29570 Limestone nodular ak cs as 120

080 29570 29650 Shale gy I
s nods ak cm em 000

060 29650 29710 Limestone shaley nodular ak cs as 060

305 29710 30015 Shale gy cm em 000

200 30015 30215 Shale gy sandy I
s nods ak cm em 000

190 30215 30405 Sandstone gy massive cs as 190

735 30405 31140 Shale gy ss stks Is nods ak cm em 000

090 31140 31230 Shale dk cm em 000

CLC200223 Permitds
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200223

Depth

From

ft
To

ftl Strata

Water

Bearin

Page No 3 of 5

Thickness of

Physical Hard Rock

Properties HR ft
570 31230 31800 Shale gy I

s nods ak cm em 0oo

450 31800 32250 Sandstone gy sh stks cs as 450

230 32250 32480 Shale ss stks cm em 000

180 32480 32660 Shale dk cm em 000

105 32660 32765 Limestone shaley layered ak cs as 105

025 32765 32790 Shale blk ac cm em 000

055 32790 32845 Cla stone

I
s nods alk ev 000

115 32845 32960 Shale dk ss stks cm em 000

015 32960 32975 Shale dk cm em 000

105 32975 33080 Shale bik ac cm em 000

008 33080 33088 Shale blk coal stks ac cm em 000

022 33088 33110 Coal sh stks WAYNESBURG No 11 ac cv ev 000

094 33110 33204 Coal ac cv ev 000

032 33204 33236 Coal bone stks ac cvev 000

028 33236 33264 Shale dk cm em 000

506 33264 33770 Shale gy sandy I
s nods ak cm em 000

755 33770 34525 Sandstone gy sh stks coal stks cs as 755

605 34525 35130 Shale dk gy interbedded ss cm em 000

340 35130 35470 Shale dk cm em 000

012 35470 35482 Shale blk ac cm em 000

006 35482 35488 Coal pyrite LITTLE WAYNESBURG ac cv ev 000

142 35488 35630 Shale gy cm em 000

050 35630 35680 Shale gy Is nods ak cm em 000

260 35680 35940 Limestone nodular ak Cs as 260

375 35940 36315 Shale dk gy Is

nods ak cm em 000

090 36315 36405 Limestone shale nodular ak cs es 090

205 36405 36610 Shale dk gy I
s nods ak crn em 000

155 36610 36765 Limestone nodular ak CS as 155

095 36765 36860 Shale dk gy I
s nods ak cm em 000

070 36860 36930 Limestone nodular ak cs es 070

110 36930 37040 Limestone shaley mosaic ak cs as 110

220 37040 37260 Shale dk gy I
s nods ak cm em 000

170 37260 37430 Limestone nodular ak cs as 170

380 37430 37810 Cla tone I
s nods ak cv ev 000

255 37810 38065 Limestone shaley nodular ak cs as 255

050 38065 38115 Limestone nodular ak cs as 050

205 38115 38320 Cla stone dk gy I
s nods ak cv ev 000

620 38320 38940 Shale m cm em 000

145 38940 39085 Sandstone gy sh stks cs as 145

115 39085 39200 Shale gy ss stks cm em 000

055 39200 39255 Sandstone gy sh stks cs as 055

175 39255 39430 Shale dk cm em 000

145 39430 39575 Shale red cm em 000

065 39575 39640 Shale dk cm em 000

040 39640 39680 Limestone nodular ak cs as 040

085 39680 39765 Shale dk gy I
s nods ak cm em 000

125 39765 39890 Limestone nodular ak cs as 125

170 39890 40060 Shale dk gy I
s nods a
l

k em 000

125 40060 40185 Limestone shaley nodular ak Cs es 125

190 40185 40375 Shale dk gy I
s nods ak cm em 000

125 40375 40500 Limestone nodular ak cs as 125

455 40500 40955 Cla stone m Is

nods ak cv ev 000

130 40955 41085 Shale dk gy Is nods ak cm em 000

935 41085 42020 Limestone shale nodular ak cs as 935

240 42020 42260 Limestone massive ak cs as 240

250 42260 42510 Shale dk gy Is nods ak cm em 000

055 42510 42565 Limestone nodular ak Cs es 055

325 42565 42890 Shale gy I
s nods ak cm em 000

185 42890 43075 Shale m Is nods ak cm em 000

115 43075 43190 Cla stone dk gy I
s nods ak cv ev 000

465 43190 43655 Core loss 000

045 43655 43700 Cla stone dk gy Is

nods ak cv ev 000

420 43700 44120 Shale gy Is nods ak cm em 000

155 44120 44275 Shale m Is nods ak cm em 000

275 44275 44550 Limestone shaley nodular ak cs as 275

300 44550 44850 Shale gy I
s nods ak cm em N 000

280 44850 45130 Limestone shale nodular ak cs as 280

200 45130 45330 Shale dk gy Is nods ak cm em 000

Thickness

ft

CLC200223 PermiLxis
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200223

Depth

From

ft
To

fftl Strata

Water

Bearing

Page No 4 of 5

Thickness of

Physical Hard Rock

Properties HR ft
240 45330 45570 Limestone shaley nodular ak cs as 240

325 45570 45895 Limestone nodular ak cs as 325

395 45895 46290 Limestone shaley nodular ak cs as 395

155 46290 46445 Shale gm Is nods ak cm em 000

695 46445 47140 Limestone massive ak cs as 695

305 47140 47445 Limestone shaley layered ak cs as 305

105 47445 47550 Shale gm I
s nods ak cm em 000

140 47550 47690 Limestone nodular ak cs as 140

110 47690 47800 Shale gm I
s nods ak cm em 000

300 47800 48100 Limestone shaley nodular ak cs as 300

435 48100 48535 Shale dk gy Is nods ak cm em 000

315 48535 48850 Limestone layered ak cs as 315

120 48850 48970 Limestone shaley massive ak cs as 120

445 48970 49415 Limestone shaley layered ak Cs es 445

215 49415 49630 Cla stone dk gy I
s nods ak cv ev 000

095 49630 49725 Cla stone dk gy cv ev 000

029 49725 49754 Shale blk ac cm em 000

028 49754 49782 Coal sh stks SEWICKLEY No 9 ac cv ev 000

027 49782 49809 Coal bone stks ac cv ev 000

052 49809 49861 Bone coal lavers ac cv ev 000

249 49861 50110 Cla tone dk cv ev 000

190 50110 50300 Cla tone dk cly I
s nods ak cv ev 000

1100 50300 51400 Limestone shaley nodular ak cs as 1100

240 51400 51640 Shale dk gy I
s nods ak cm em 000

535 51640 52175 Shale dk gy ss stks Is nods ak cm em 000

133 52175 52308 Shale dk gy Is

nods ak cm em 000

112 52308 52420 Shale blk coal stks ac cm em 000

051 52420 52471 Shale blk as stks ac cm em 000

157 52471 52628 Shale dk cm em 000

094 52628 52722 Coal sh stks FISHPOT ac cv ev 000

026 52722 52748 Shale dk cm em 000

009 52748 52757 Bone coal layers ac Cv ev 000

026 52757 52783 Coal bone stks ac cv ev 000

004 52783 52787 Shale dk cm em 000

028 52787 52815 Coal bone stks ac cv ev 000

011 52815 52826 Shale blk ac cm em 000

069 52826 52895 Shale dk cm em 000

415 52895 53310 Limestone shaley nodular ak cs as 415

105 53310 53415 Limestone nodular ak cs as 105

175 53415 53590 Limestone shaley nodular ak cs as 175

105 53590 53695 Limestone nodular ak cs as 105

035 53695 53730 Shale dk gy I
s nods ak cm em 000

720 53730 54450 Limestone nodular ak cs as 720

480 54450 54930 Shale g m Is

nods ak cm em 000

630 54930 55560 Shale ss stks I
s nods ak cm em 000

125 55560 55685 Cla stone dk gy I
s nods ak cv ev 000

100 55685 55785 Shale dk gy I
s nods ak cm em 000

345 55785 56130 Limestone nodular ak cs as 345

225 56130 56355 Shale gm Is nods ak cm em 000

068 56355 56423 Shale dk gy I
s nods ak cm em 000

011 56423 56434 Shale blk coal stks ac cm em 000

010 56434 56444 Coal sh stks REDSTONE ac cv ev 000

020 56444 56464 Cla stone blk ac cv ev 000

086 56464 56550 Shale dk gy I
s nods ak cm em 000

040 56550 56590 Sandstone gy sh stks cs es 040

070 56590 56660 Shale dk gy as stks cm em 000

240 56660 56900 Shale dk gy I
s nods ak cm em 000

155 56900 57055 Limestone shaley nodular ak cs es 155

083 57055 57138 Cla stone dk gy Is nods ak cv ev 000

075 57138 57213 Limestone massive ak cs es 075

025 57213 57238 Shale gy I
s nods ak cm em 000

035 57238 57273 Limestone massive ak Cs as 035

125 57273 57398 Shale gy Is nods ak cm em 000

760 57398 58158 Limestone nodular ak Cs as 760

510 58158 58668 Cla stone I
s nods ak cv ev 000

075 58668 58743 Cla stone cv ev 000

198 58743 58941 Cla stone blk1 tan layered ac cv ev 000

052 58941 58993 Coal rite PITTSBURGH No 8 ROOF COAL ac cv ev 000

Thickness

ft

CLC200223 Pennitxls
147 PM4102008

AEC 03438



W

r

ATTACHMENT 13

Thickness

ft

Depth

From

ft

DIAMOND DRILL HOLE CLC200223

Strata

Water

Page No 5 of 5

Thickness of

Physical Hard Rock

002 58993 58995 Cla stone dk cv ev 000
015 58995 59010 Coal bone stks

ac cv ev 000
015 59010 59025 Shale bik coal stks ac cm em 000
086 59025 59111 Cla stone blk tan layered ac cv ev 000
027 59111 59138 Coal pyrite PITTSBURGH No 8 ac cv ev 000
166 59138 59304 Coal ac cv ev 000
198 59304 59502 Coal broken ac cv ev 000
102 59502 59604 Coal

ac cv ev 000
024 59604 59628 Shale bik ac cm em 000
007 59628 59635 Coal pyrite ac cv ev 000
095 59635 59730 Shale dk cm em 000
040 59730 59770 Shale dk gy I

s nods ak cm em 000
020 59770 59790 Limestone shale nodular

a
l k as 020

085 59790 59875 Claystone ay I
s nods ak cv ev 000

075 59875 59950 Limestone shaley nodular ak es as 075
200 59950 60150 Cla stone dk gy I

s nods ak cv ev 000
265 60150 60415 Shale dk ay I

s nods cm em 000
210 60415 60625 Shale ss stks Is nods 2

k

cm em 000
otai uep

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Hard Rock 10190

Soft Rock 30185

40375

Percent

25
75

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total
Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 1O

f
t 18496 157

Coal

Bottom 10 f
t 4037 211

CLC200223 Pemfitxls

120

190

Potential CaCO3

Acidity tons Deficiency

1000 tons as tonsil000

CaCO3 tons as CaCO3

Total Sul Total Sul

4916 13605

6590 2555

10190

10190

25
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200227

Field Engineer Kim Cecil

Surface Elevation 1315

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

Depth

From

ft Strata

690320

2430440

Kerogen Resources

Water

Bearinl

Page No 1 of 5

Thickness of

Physical Hard Rock

Proaerties HR ft

1900 000 1900 Casing 000

120 1900 2020 Limestone nodular ak cs as 120

195 2020 2215 Cla stone dk gy Is

nods Y ak cv ev 000

065 2215 2280 Limestone shaley nodular ak cs es 065

575 2280 2855 Claystone Ay Y cv ev 000

110 2855 2965 Limestone shaley nodular ak cs es 110

040 2965 3005 Cla stone cv ev 000

230 3005 3235 Cla stone dk Y cv ev 000

230 3235 3465 Shale gy sandy I
s nods ak cm em 000

110 3465 3575 Sandstone Ay sh stks Cs as 110

050 3575 3625 Cla stone sand y cv ev 000

075 3625 3700 Shale gy interbedded ss cm em 000

265 3700 3965 Shale gy ss stks Is nods ak cm em 000

270 3965 4235 Shale gy cm em 000

105 4235 4340 Shale red cm em 000

035 4340 4375 Shale gy sandy cm em 000

500 4375 4875 Shale gy sandy I
s nods ak cm em 000

080 4875 4955 Sandstone gy sh stks cs as 080

780 4955 5735 Shale dk gy ss stks cm em 000

345 5735 6080 Shale dk cm em 000

040 6080 6120 Shale blk tan ac cm em 000

025 6120 6145 Shale dk cm em 000

030 6145 6175 Shale blk ac cm em 000

035 6175 6210 Shale dk cm em 000

025 6210 6235 Limestone shaley nodular ak cs as 025

210 6235 6445 Cla stone Is

nods ak cv ev 000

080 6445 6525 Limestone nodular ak cs as 080

230 6525 6755 Cla stone Is nods ak cv ev 000

1000 6755 7755 Shale sandy Is nods ak cm em 000

370 7755 8125 Shale dk cm em 000

160 8125 8285 Shale gy cm em 000

175 8285 8460 Cla stone dk cv ev 000

755 8460 9215 Shale dk gy Is

nods ak cm em 000

1170 9215 10385 Shale Qy I
s nods ak cm em 000

345 10385 10730 Shale dk gy I
s nods ak cm em 000

155 10730 10885 Shale gy ss stks cm em 000

195 10885 11080 Sandstone gy sh stks cs as 195

685 11080 11765 Shale gy ss stks cm em 000

130 11765 11895 Shale gy cm em 000

360 11895 12255 Cla stone red cv ev 000

100 12255 12355 Cla stone red cv ev 000

090 12355 12445 Cla stone red cv ev 000

430 12445 12875 Shale Qy ss stks cm em 000

090 12875 12965 Cla stone red cv ev 000

130 12965 13095 Shale gy cm em 000

050 13095 13145 Cla stone red cv ev 000

550 13145 13695 Shale dk gy sandy cm em 000

095 13695 13790 Shale red cm em 000

1455 13790 15245 Shale gy ss stks I
s nods ak cm em 000

180 15245 15425 Sandstone gy sh stks cs as 180

140 15425 15565 Shate dk cm em 000

011 15565 15576 Shale blk ac cm em 000

013 15576 15589 Coal sh stks ac cv ev 000

366 15589 15955 Cla stone dk cv ev 000

150 159 55 16105 Limestone shaley nodular ak cs as 160

210 61105 16315 Cla stone dk gy Is

nods ak cv ev 000

CLC200227 Permitxls
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200227

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearing

Page No 2 of 5

Thickness of

Physical Hard Rock

Properties HR ft
190 16315 16505 Shale gy I

s nods ak cm em 000

340 16505 16845 Shale red cm em 000
050 16845 16895 Limestone shale nodular ak cs as 050

1870 16895 18765 Shale gy I
s nods ak cm em 000

565 18765 19330 Shale red cm em 000

385 19330 19715 Cla stone gy I
s nods ak cv ev 000

170 19715 19885 C la stone cv ev 000
310 19885 20195 Shalegy ss stks cm em 000

235 20195 20430 Shale gy ss stks Is nods ak cm em 000

250 20430 20680 Cla stone gy I
s nods ak cv ev 000

095 20680 20775 Shale red cm em 000

225 20775 21000 Shale gy 1
s nods ak cm em 000

745 21000 21745 Shale red cm em 000

290 21745 22035 Shale dk cm em 000
310 22035 22345 Shale red cm em 00D

055 22345 22400 Shale dk cm em 000

065 22400 22465 Limestone shaley nodular ak cs es 065
210 22465 22675 Shale Is nods ak cm em 000

170 22675 22845 Limestone nodular ak cs as 170

120 22845 22965 Limestone shaley nodular ak cs es 120

2190 22965 25155 Cla stone I
s nods ak cv ev 000

700 25155 25855 Shale dk gy Is

nods ak cm em 000

215 25855 26070 Shale dk cm em 000

030 26070 26100 Limestone shaley nodular ak cs as 030
205 26100 26305 Shale dk gy ss stks I

s nods ak cm em 000

100 26305 26405 Limestone shaley nodular ak Cs es 100

065 26405 26470 Shale dk gy Is layers ak cm em 000

105 26470 26575 Limestone nodular ak cs es 105

150 26575 26725 Shale dk gy Is

nods ak cm em 000

620 26725 27345 Shale gy I
s nods ak cm em 000

220 27345 27565 Cla stone dk gy I
s nods ak cv ev 000

247 27565 27812 Shale dk cm em 000

041 27812 27853 Shale blk ac cm em 000
015 27853 27868 Shale blk coal stks ac cm em 000

011 27868 27879 Coal sh stks WASHINGTON No 12 ac cv ev 000

223 27879 28102 Coal bone stks ac cv ev 000

041 28102 28143 Shale blk ac cm em 000

008 28143 28149 Coal bone stks ac cv ev 000

064 28149 28213 Shale dk cm em 000

041 28213 28254 Coal bone stks ac cv ev 000

048 28254 28302 Coal sh stks ac cv ev 000

125 28302 28427 Shale dk cm em 000

700 28427 29127 Shale gy I
s nods ak cm em 000

495 29127 29622 Shale gy sandy Is

nods ak cm em 000

475 29622 30097 Cla stone

Is

nods ak cv ev 000

410 30097 30507 Shale ay interbedded ss I
s nods ak cm em 000

090 30507 30597 Sandstone gy sh stks cs as 090

070 30597 30667 Shale ss stks cm em 000

1040 30667 31707 Shale gy I
s nods ak cm em 000

370 31707 32077 Sandstone gy massive cs es 370

1230 32077 33307 Sandstone gy sh stks cs as 1230

495 33307 33802 Sandstone gy massive cs as 495

475 33802 34277 Sandstone gy sh stks cs es 475

155 34277 34432 Shale dk gy interbedded ss cm em 000

155 34432 34587 Sandstone gy sh stks Cs es 155

043 34587 34630 Shale blk coal stks ac cm em 000

062 34630 34692 Shale dk gy I
s nods ak cm em 000

104 34692 34796 Shale blk ac cm em 000

151 34796 34947 Cla stone dk gy I
s nods ak cv ev 000

110 34947 35057 Limestone nodular ak cs es 110

090 35057 35147 Limestone shaley nodular ak cs es 090

270 35147 35417 Shale gy Is nods ak cm em 000

160 35417 35577 Limestone shale nodular ak Cs es 160

380 35577 35957 Cla stone

Is

nods ak cv ev 000

1000 35957 36957 Shale gy ss stks I
s nods ak cm em 000

120 36957 37077 Shale gy cm em 000

100 37077 37177 Shale dk cm em 000

320 37177 37497 Shale gy ss stks I
s nods ak cm em 000
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DIAMOND DRILL HOLE CLC200227

Thickness

ft

Depth

From

ft Strata

Water

Bearing

Page No 3 of 5

Thickness of

Physical Hard Rock

Properties HR ft
400 37497 37897 Shale dk cm em 000
090 37897 37987 Limestone shaley nodular ak Cs es 090

667 37987 38654 Shale bik ac cm em 000

029 38654 38683 Shale blk coal stks ac cm em 000

066 38683 38749 Coal sh stks WAYNESBURG No 11 ac cv ev 000

052 38749 38801 Coal bone stks ac cv ev 000

076 38801 38877 Shale gy cm em 000

630 38877 39507 Shale gy ss stks I
s nods ak cm em 000

1147 39507 40654 Shale dk cm em 000

023 40654 40677 Shale blk coal stks ac cm em 000

075 40677 40752 Cla stone dk cv ev 000

095 40752 40847 Shale dk gy I
s nods ak cm em 000

350 40847 41197 Limestone nodular ak cs as 350

350 41197 41547 Shale dk gy I
s nods ak cm em 000

070 41547 41617 Limestone shaley nodular ak Cs as 070

180 41617 41797 Shale dk gy Is nods ak cm em 000

160 41797 41957 Limestone nodular ak cs as 160

090 41957 42047 Shale dk gy I
s nods ak cm em 000

180 42047 42227 Limestone shaley nodular ak cs as 180

760 42227 42987 Shale gy Is

nods ak cm em 000

320 42987 43307 Limestone nodular ak cs as 320

780 43307 44087 Cla stone dk gy Is nods ak cv ev 000

220 44087 44307 Shale m I
s nods ak cm em 000

160 44307 44467 Sandstone gy massive cs as 160

070 44467 44537 Shale gy cm em 000

170 44537 44707 Shale red cm em 000

180 44707 44887 Shale dk gy Is nods ak cm em 000

100 44887 44987 Limestone nodular ak cs es 100

360 44987 45347 Shale Is

nods ak cm em 000

120 45347 45467 Limestone nodular ak cs es 120

230 45467 45697 Shale dk gy ss stks cm em 000

410 45697 46107 Shale m sandy cm em 000
210 46107 46317 Limestone nodular ak Cs as 210

100 46317 46417 Limestone shale nodular ak Cs es 100

090 46417 46507 Limestone nodular ak cs es 090

305 46507 46812 Shale dk gy Is

nods ak cm em 000

155 46812 46967 Limestone shaley nodular ak cs as 155

110 46967 47077 Limestone massive ak cs as 110

120 47077 47197 Limestone shaley nodular ak cs as 120

100 47197 47297 Limestone massive ak cs as 100

475 47297 47772 Shale dk gy Is nods ak cm em 000

115 47772 47887 Limestone shaley nodular ak CS es 115

510 47887 48397 Shale gm Is nods ak cm em 000

100 48397 48497 Limestone shaley nodular ak cs es 100

170 48497 48667 Shale dk gy Is

nods ak cm em 000

150 48667 48817 Limestone nodular ak cs es 150

140 48817 48957 Shale dk gy I
s nods ak cm em 000

065 48957 49022 Limestone nodular ak Cs es 065

055 49022 49077 Shale dk gy Is nods ak cm em 000

055 49077 49132 Limestone shaley nodular ak cs as 055

1015 49132 50147 Shale Is nods ak cm em 000

110 50147 50257 Limestone nodular ak Cs es 110

080 50257 50337 Limestone shaley nodular ak Cs as 080

720 50337 51057 Shale dk gy I
s nods ak cm em 000

230 51057 51287 Limestone shaley nodular ak cs as 230

270 51287 51557 Limestone nodular ak Cs as 270

340 51557 51897 Shale gm I
s nods ak cm em 000

115 51897 52012 Shale dk gy I
s nods ak cm em 000

600 52012 52612 Limestone massive ak cs as 600

090 52612 52702 Shale dk gy I
s nods ak cm em 000

130 52702 52832 Limestone layered ak cs es 130

205 52832 53037 Shale dk gy I
s nods ak cm em 000

205 53037 53242 Limestone shaley nodular ak cs as 205

135 53242 53377 Cla stone gm cv ev 000

415 53377 53792 Limestone shaley layered ak Cs as 415

060 53792 53852 Shale dk gy Is

nods ak cm em 000

320 53852 54172 Limestone nodular ak cs as 320

055 54172 54227 Shale

I
s nods ak cm em 000
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Depth

From

ft

To

ft Strata

Water

Bearini

Page No 4 of 5

Thickness of

Physical Hard Rock

Properties HR fft

165 54227 54392 Limestone massive ak cs es 165

140 54392 54532 Limestone shaley layered ak cs as 140

280 54532 54812 Cla stone dk gy I
s nods ak cv ev 000

045 54812 54857 Limestone nodular ak cs es 045

168 54857 55025 Cla stone dk cv ev 000

058 55025 55083 Shale blk coal stks ac cm em 000

019 55083 55102 Shale dk cm em 000

078 55102 55180 Coal bone stks SEWICKLEY No 9 ac cv ev 000
009 55180 55189 Limestone shaley ak cs as 009

048 55189 55237 Coal pyrite ac cv ev 000

115 55237 55352 Cla stone dk cv ev 000

210 55352 55562 Cla stone dk gy I
s nods ak cv ev 000

125 55562 55687 Shale gy sandy I
s nods ak cm em 000

575 55687 56262 Shale gy ss stks I
s nods ak cm em 000

150 56262 56412 Shale gy I
s nods

a
l k em 000

150 56412 56562 Shale gy ss stks cm em 000

335 56562 56897 Shale dk gy I
s nods ak cm em 000

145 56897 57042 Shale gy ss stks is nods ak cm em 000

360 57042 57402 Shale gy ss stks cm em 000

155 57402 57557 Shale dk cm em 000

245 57557 57802 Shale dk gy ss stks cm em 000

175 57802 57977 Shale blk ac cm em 000
091 57977 58068 Sandstone gy coal spars cs as 091

103 58068 58171 Shale dk cm em 000

083 58171 58254 Coal sh stks FISHPOT ac cv ev 000

033 58254 58287 Cla stone dk cv ev 000
039 58287 58326 Coal sh stks ac cv ev 000
012 58326 58338 Shale bik coal stks ac cm em 000
024 58338 58362 Shale dk cm em 000
075 58362 58437 Shale dk gy Is

nods ak cm em 000

135 58437 58572 Limestone nodular ak cs es 135

100 58572 58672 Shale dk gy I
s nods ak cm em 000

310 58672 58982 Limestone shaley nodular ak cs as 310

400 58982 59382 Limestone nodular ak cs es 400
320 59382 59702 Limestone shaley nodular ak cs as 320

265 59702 59967 Limestone massive ak cs as 265

155 59967 60122 Limestone shaley nodular ak Cs es 155

080 60122 60202 Cla stone gm I
s nods ak cv ev 000

140 60202 60342 Limestone shaley nodular ak cs as 140
135 60342 60477 Shale gy sandy I

s nods ak cm em 000

285 60477 60762 Shale gy I
s nods ak cm em 000

190 60762 60952 Shale dk gy Is nods ak cm em 000

285 60952 61237 Shale dk cm em 000

160 61237 61397 Shale dk gy Is nods ak cm em 000

155 61397 61552 Limestone massive ak cs as 155

125 61552 61677 Shale dk gy I
s nods ak cm em 000

105 61677 61782 Limestone massive ak cs as 105

095 61782 61877 Shale dk gy I
s nods ak cm em 000

215 61877 62092 Cla tone gm I
s nods ak cv ev 000

065 62092 62157 Cla tone

Is

nods ak cv ev 000

028 62157 62185 Shale blk coal stks ac cm em 000
022 62185 62207 Cla stone dk cv ev 000

075 62207 62282 Shale dk gy Is nods ak cm em 000
060 62282 62342 Shale dk cm em 000

050 62342 62392 Cia stone dk gy Is

nods ak cv ev 000

095 62392 62487 Limestone massive ak cs as 095

045 62487 62532 Shale dk gy I
s nods ak cm em 000

223 62532 62755 Limestone shaley nodular ak Cs as 223

635 62755 63390 Limestone nodular ak Cs es 635

005 63390 63395 Cla stone dk gy I
s nods ak cv ev 000

135 63395 63530 Limestone nodular ak cs es 135

030 63530 63560 Cla stone dk gy Is nods ak cv ev 000
245 63560 63805 Limestone nodular ak Cs as 245

585 63805 64390 Cla stone Is nods ak cv ev 000

070 64390 64460 Cla stone blk tan ac Cv ev 000

025 64460 64485 Shale bik ac cm em 000

025 64485 64510 Cla stone cvev 000

020 64510 64530 Shale blk ac cm em 000

Thickness

ft
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044 64530 64574 Cla stone bik tan layered ac cv ev 000

009 64574 64583 Shale blk coal stks ac cm em 000

052 64583 64635 Coal pyrite PITTSBURGH No 8 ROOF COAL ac cv ev 000

002 64635 64637 Cla stone dk cv ev 000

015 64637 64652 Coal bone stks ac cv ev 000

015 64652 64667 Shale bik coal stks ac cm em 000

031 64867 64698 Shale dk cm em 000

048 64698 64746 Cla stone cv ev 000

008 64746 64754 Shale blk coal stks ac cm em 000

058 64754 64812 Coal bone stks PITTSBURGH No 8 ac cv ev 000

149 64812 64961 Coal ac cv ev 000

002 64961 64963 Shale blk coal stks ac cm em 000

056 64963 65019 Coal ac cv ev 000

003 65019 65022 Shale blk coal stks ac cm em 000

098 65022 65120 Coal ac cv ev 000

002 65120 65122 Cla stone dk cv ev 000

173 65122 65295 Coal ac cv ev 000

135 65295 65430 Shale dk cm em 000

220 65430 65650 Shale dk gy Is nods ak cm em 000

030 65650 65680 Limestone shaley nodular ak cs as 030

150 65680 65830 Cla stone dk cv ev 000

410 65830 66240 Cla stone dk gy Is nods ak cv ev 000

030 66240 66270 Sandstone gy sh stks cs as 030

020 66270 66290 Shale as stks I
s nods ak cm em 000

270 66290 66560 Sandstone calc cemented ak cs es 270

Depth

From To

DIAMOND DRILL HOLE CLC200227

Total Depth 665

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 14308 21
Soft Rock 52252 79

66560

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total Pyritic

Stratum tons as CaCO3 Sulohur Sulphur

Roof 1O

f
t 22062 127

Coal

Bottom 1O ft 21075 246

CLC200227 Permitxla

095

234

14308

21

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

3954 18128

7670 13385

149 PM4102008

AEC 03444



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200230

Field Engineer
Kim Cecil

Surface Elevation 1260

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

Depth

From

691190

2436130

Kerogen Resources

Water

Bearin

Page No 1 of 6

Thickness of

Physical Hard Rock

Properties HR ft

1600 000 1600 Casing 000

1240 1600 2840 CIa stone Y cv ev 000

145 2840 2985 Shale gy ss stks Y cm em 000

020 2985 3005 Limestone shaley Y ak cs as 020

035 3005 3040 Claystone ay
Y cv ev 000

025 3040 3065 Limestone shale massive Y ak cs as 025

945 3065 4010 Shale ay Y cm em 000

085 4010 4095 CIa stone red Y cv ev 000

180 4095 4275 CIa stone cv ev 000

075 4275 4350 C la stone dk cv ev 000

235 4350 4585 CIa stone cv ev 000

120 4585 4705 Shale gy ss stks I
s nods ak cm em 000

115

020

4705

4820

4820

4840

Shale dk

Shale dk gy Is nods

cm em
ak cm em

000

000

135 4840 4975 Shale dk cm em 000

050 4975 5025 Shale gy I
s nods ak cm em 000

270 5025 5295 Limestone shale massive ak cs as 270

305 5295 5600 CIa stone Is nods ak cv ev 000

450 5600 6050 Shale gy sandy I
s nods ak cm em 000

365 6050 6415 Sandstone gy sh stks cs as 365

120 6415 6535 Sandstone gy crossbeds cs as 120

015 6535 8550 Shale gy sandy I
s nods ak cm em 000

580 6550 7130 Shale gy sandy cm em 000

120 7130 7250 Shale gy Is

nods ak cm em 000

340 7250 7590 Cla stone Is nods ak cv ev 000

115 7590 7705 Shale gy ss stks Is

nods ak cm em 000

235 7705 7940 Sandstone sh stks cs as 235

655 7940 8595 Shale gy cm em 000

040 8595 8635 CIa stone red cv ev 000

205 8635 8840 CIa stone dk cv ev 000

150 8840 8990 CIa stone red cv ev 000

055 8990 9045 Claystone cv ev 000

455 9045 9500 Shale sandy cm em 000

115 9500 9615 Shale gy ss stks cm em 000

070 9615 9685 Shale ay interbedded ss cm em 000

700 9685 10385 Sandstone gy sh stks cs as 700

1305 10385 11690 Sandstone gy crossbeds cs as 1305

180 11690 11870 Shale dk cm em 000

020 11870 11890 Cla stone red cv ev 000

050 11890 11940 CIa stone red cv ev 000

835 11940 12775 C Ia stone dk gy Is

nods ak cvev 000

315 12775 13090 CIa stone red cv ev 000

510 13090 13600 Shale gy I
s nods ak cm em 000

190 13600 13790 Shale gy cm em 000

025 13790 13815 Shale red cm em 000

110 13815 13925 Cla stone cv ev 000

535 13925 14460 C Ia stone red cv ev 000

550 14460 15010 CIa stone red cv ev 000

305 15010 15315 C la stone I
s nods ak cv ev 000

210 15315 15525 Shale gy sandy I
s nods ak cm em 000

405 15525 15930 Shale gy ss stks is nods ak cm em 000

680 15930 16610 Shale gy I
s nods ak cm em 000

085 16610 16695 CIa stone red cv ev 000

125 16695 16820 Shale gy I
s nods a
l

k em 000

150 16820 16970 CIa stone red cv ev 000

210 16970 17180 Cla stone Is

nods ak cv ev 000

CLC200230 Permibd9
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200230

Thickness

Depth

From To

Page No 2 of 6

Thickness of

Physical Hard Rock

Properties HR ft

3 50 17180 17530 Cla stone red cv ev 000

430 17530 17960 Cla stone dk cv ev 000

230 17960 18190 Cla stone red cv ev 000

3 10 18190 18500 Shale dk gy is

nods ak cm em 000

310 18500 18810 Limestone shaley nodular ak cs as 310

105 18810 18915 Cla stone cv ev 000

301 18915 19045 Cla stone red cv ev 000

1 55 19045 19200 Cla stone cv ev 000

2 80 19200 19480 Cla stone red cv ev 000

2510 19480 20505 Shale gy I
s nods ak cm em 000

0 20 20505 20525 Shale gy ss stks cm em 000

0 70 20525 20595 Shale I
s nods ak cm em 000

4 35 20595 21030 Shale gy ss stks cm em 000

2 85 21030 21315 Shale ay interbedded ss cm em 000

1 00 21315 21415 Shale gy as stks cm em 000

152 21415 21630 Shale gy ss stks I
s nods ak cm em 000

755 21630 22205 Shale dk cm em 000

300 22205 22235 Shale dk gy I
s layers cm em 000

400 22235 22275 Limestone shale nodular ak cses 040

500 22275 22325 C

la

stone cv ev 000

135 22325 22460 Shale gy ss stks cm em 000

0 44 22460 22504 Cla stone blk tan layered ac cv ev 000

0 19 22504 22523 Bone coal stks ac cv ev 000

0 92 22523 22615 Limestone shale nodular ak cs as 092

101 22615 22725 Cla tone dk gy I
s nods cm em 000

0 50 22725 22775 Shale dk cm em 000

7 30 22775 23505 Shale gy I
s nods ak cm em 000

1 25 23505 23630 Cla stone dk cv ev 000

0 10 23630 23640 Shale blk ac cm em 000

580 23640 23698 Coal pyrite WASHINGTON No 12 ac cv ev 000

730 23698 23771 Coal bone stks ac cv ev 000

0 56 23771 23827 Coal ac cv ev 000

0 75 23827 23902 Coal bone stks ac cv ev 000

0 20 23902 23922 Shale blk coal stks ac cm em 000

0 97 23922 24019 Shale bik ac cm em 000

0 38 24019 24057 Coal pyrite
ac cv ev 000

0 40 24057 24097 Coal bone stks ac cv ev 000

0 53 24097 24150 Cla stone dk cv ev 000

506 24150 24800 Shale gy Is

nods ak cm em 000

6 50 24800 25450 Shale gy sand I
s nods ak cm em 000

3 10 25450 25760 Sandstone gy calcite cemented ak cs as 310

856 25760 26445 Shale gy as stks I
s nods ak cm em 000

551 26445 26600 Shale Is

nods ak cm em 000

2 90 26600 26890 Shale av sandy Is

nods ak cm em 000

852 26890 27175 Shale ss stks Is

nods ak cm em 000

6 65 27175 27840 Shale gy sandy I
s nods ak cm em 000

1 55 27840 27995 Shale gy as stks cm em 000

404 27995 28435 Sandstone gy sh stks cs as 440

656 28435 29100 Shale dk gy Is nods ak cm em 000

4 78 29100 29578 Shale dk cm em 000

0 74 29578 29652 Shale blk coal stks ac cm em 000

0 51 29652 29703 Coal pyrite LITTLE WASHINGTON ac cv ev 000

231 29703 29826 Coal bone stks ac cv ev 000

0 41 29826 29887 Coal bone layers ac cv ev 000

960 29867 29963 Shale dk gy Is nods ak cm em 000

300 29963 29993 Shale bik ac cm em 000

520 29993 30045 Shale dk cm em 000

5 05 30045 30550 Shale dk gy I
s nods ak cm em 000

1 25 30550 30675 Cla stone gm Is

nods ak cv ev 000

057 30675 31380 Shale gy Is

nods ak cm em 000

301 31380 31510 Shale gy as stks cm em 000

454 31510 31955 Sandstone gy sh stks os as 445

651 31955 32120 Shale gy ss stks cm em 000

802 32120 32400 Shale qy cm em 000

2 95 32400 32695 Shale dk cm em 000

251 32695 32820 Limestone shale layered ak cs as 125

307 32820F 33550 Shale dk

Is

nodsy
ak cm em 000

765 33550 34315 Shale dk cm em 000

CLC200230 Permitxls
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Thickness of

Physical Hard Rock

Properties HR Ift

055 34315 34370 Shale blk ac cm em 000

154 34370 34524 Cia stone dk cv ev 000

045 34524 34569 Shale blk coal stks ac cm em 000

041 34569 34610 Coal rite WAYNESBURG No 11 ac cv ev 000

012 34610 34622 Shale blk coal stks ac cm em 000

168 34622 34790 Cia stone cv ev 000

180 34790 34970 Cla stone gy I
s nods ak cv ev 000

120 34970 35090 Shale gy as stks cm em 000

130 35090 35220 Sandstone gy sh stks Cs as 130

065 35220 35285 Shale gy ss stks cm em 000

370 35285 35655 Sandstone gy crossbeds es as 370

155 35655 35810 Shale gy cm em 000

490 35810 36300 Shale gy I
s nods ak cm em 000

276 36300 36576 Shale dk cm em 000

006 36576 36582 Shale blk coal stks ac cm em 000

020 36582 36602 Coal bone stks LITTLE WAYNESBURG ac cv ev 000

028 36602 36630 Cla tone dk cv ev 000

350 36630 36980 Limestone shaley nodular ak cses 350

205 36980 37185 Limestone nodular ak cses 205

280 37185 37465 Cla tone dk cv ev 000

105 37465 37570 Shale dk gy I
s nods ak cm em 000

080 37570 37650 Limestone nodular ak cs as 080

170 37650 37820 Shale dk cm em 000

165 37820 37985 Limestone nodular ak cs as 165

545 37985 38530 Shale dk gy Is nods ak cm em 000

145 38530 38675 Limestone nodular ak cs as 145

345 38675 39020 Shale m

Is

nods ak cm em 000

250 39020 39270 Limestone layered ak es as 250

085 39270 39355 Cla stone gm I
s nods ak cv ev 000

050 39355 39405 Shale dk gy Is

nods ak cm em 000

060 39405 39465 Limestone massive ak cs as 060

255 39465 39720 Cla stone gm I
s nods ak cv ev 000

190 39720 39910 Shale dk cm em 000

165 39910 40075 Shale gy as stks cm em 000

065 40075 40140 Sandstone gy massive os as 065

145 40140 40285 Shale gy interbedded as cm em 000

205 40285 40490 Shale dk cm em 000

145 40490 40635 Cla stone red cv ev 000

040 40635 40675 Cla stone cv ev 000

050 40675 40725 Limestone shaley nodular ak cs as 050

065 40725 40790 Shale dk gy I
s nods ak cm em 000

135 40790 40925 Limestone shaley nodular ak cs as 135

105 40925 41030 Shale dk gy I
s nods ak cm em 000

080 41030 41110 Limestone shaley nodular ak es as 080

215 41110 41325 Shale dk gy Is

nods ak cm em 000

080 41325 41405 Limestone nodular ak cs as 080

190 41405 41595 Cla stone gm cv ev 000

105 41595 41700 Limestone nodular ak cs as 105

485 41700 42185 Shale gm Is nods ak cm em 000

115 42185 42300 Limestone massive ak cs es 115

115 42300 42415 Shale dk gy I
s nods ak cm em 000

065 42415 42480 Limestone nodular ak cs as 065

185 42480 42665 Shale dk gy I
s nods ak cm em 000

320 42665 42985 Limestone shaley nodular ak cs as 320

070 42985 43055 Shale dk gy Is

nods ak cm em 000

185 43055 43240 Limestone massive ak cs as 185

180 43240 43420 Shale dk gy Is

nods ak cm em 000

075 43420 43495 Limestone nodular ak cs as 075

195 43495 43690 Shale gy Is

nods ak cm em 000

190 43690 43880 Limestone shaley nodular ak cs as 190

390 43880 44270 Shale gm Is nods ak cm em 000

055 44270 44325 Limestone massive ak cs as 055

355 44325 44680 Shale dk gy Is nods ak cm em 000

455 44680 45135 Limestone shaley nodular ak cs as 455

395 45135 45530 Shale m

I
s nods ak cm em 000

175 45530 45705 Limestone shaley nodular ak cs as 175

250 45705 45955 Shale dk gy Is

nods ak cm em 000

595 45955 46550 Limestone shaley nodular ak cs as
1 Y 595

Thickness

ft
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Physical Hard Rock
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120 46550 46670 Shale dk gy Is

nods ak cm em 000

260 46670 46930 Shale gm Is nods ak cm em 000

135 46930 47105 Shale gy Is

nods ak cm em 000

565 47105 47670 Limestone nodular ak cs as 565

410 47670 48080 Shale dk gy I
s nods ak cm em 000

260 48080 48340 Limestone nodular ak cs es 260

120 48340 48460 Cla stone gm I
s nods ak cv ev 000

565 48460 49025 Shale dk gy I
s nods ak cm em 000

350 49025 49375 Limestone shale y nodular ak cs es 350

555 49375 49930 Shale dk gy I
s nods ak cm em 000

215 49930 50145 Limestone massive ak cs as 215

295 50145 50440 Limestone shaley layered ak cs as 295

320 50440 50760 Shale dk gy I
s nods ak cm em 000

297 50760 51057 Cla stone dk cv ev 000

015 51057 51072 Coal bone stks SEWICKLEY No 9 ac cv ev 000

002 51072 51074 Shale bik coal stks ac cm em 000

045 51074 51119 Coal ac cv ev 000

018 51119 51137 Coal sh stks ac cv ev 000

021 51137 51158 Coal bone stks ac cv ev 000

012 51158 51170 Coal sh stks ac cv ev 000

007 51170 51177 Shale bik ac cm em 000

019 51177 51196 Coal sh stks ac cv ev 000

008 51196 51204 Shale dk cm em 000

121 51204 51325 Coal ac cv ev 000

009 51325 51334 Coal bone stks ac cv ev 000

004

127

51334

51338

51338

51465

Shale blk coal stks

Shale dk

ac cm em

cm em

000

000

105 51465 51570 Limestone shaley nodular ak cs as 105

080 51570 51650 Shale dk cm em 000

290 51650 51940 Limestone nodular ak cs as 290

850 51940 52790 Shale gy I
s nods ak cm em 000

150 52790 52940 Shale dk gy ss stks Is

nods ak cm em 000

160 52940 53100 Sandstone gy sh stks calcite cemented ak cs as 160

260 53100 53360 Shale dk gy ss stks cm em 000

050 53360 53410 Shale dk cm em 000

100 53410 53510 Shale blk coal stks ac cm em 000

210 53510 53720 Shale dk cm em 000

008 53720 53728 Coal bone stks FISHPOT ac cv ev 000

021 53728 53749 Shale blk ac cm em 000

070 53749 53819 Coal bone stks ac cv ev 000

017 53819 53836 Shale dk cm em 000

044 53836 53880 Coal ac cvev 000

015 53880 53895 Shale bik coal stks ac cm em 000

008 53895 53903 Shale blk ac cm em 000

007 53903 53910 Coal sh stks ac cv ev 000

060 53910 53970 Shale dk cm em 000

070 53970 54040 Shale dk gy Is nods ak cm em 000

370 54040 54410 Limestone shaley layered ak cs as 370

135 54410 54545 Limestone mosaic ak cs as 135

335 54545 54880 Limestone shaley nodular ak cs es 335

160 54880 55040 Limestone nodular ak cs es 160

260 55040 55300 Limestone shaley layered ak cses 260

110 55300 55410 Shale gy I
s nods ak cm em 000

240 55410 55650 Limestone massive ak cs as 240

210 55650 55860 Limestone shaley nodular ak cs es 210

070 55860 55930 C la stone I
s nods ak cv ev 000

060 55930 55990 Limestone shaley nodular ak cs as 060

490 55990 56480 Shale gy ss stks Is nods ak cm em 000

205 56480 56665 Sandstone gy sh stks cs es 205

245 56685 56930 Shale dk cm em 000

130 56930 57060 Shale dk gy Is nods ak cm em 000

185 57060 57245 Limestone massive ak cs es 185

155 57245 57400 Limestone shale nodular ak cs es 155

110 57400 57510 Shale dk gy I
s nods ak cm em 000

120 57510 57630 Limestone nodular ak cs es 120

240 57630 57870 Cla stone m Is nods ak cv ev 000

015 57870 57885 Cla stone blk tan ac cv ev 000

026 57885 57911 Shale blk coal stks ac cm em 000

Depth

From To

DIAMOND DRILL HOLE CLC200230

CLC200230PermiU s
152 PM4102008

AEC 03448

Water

Bearing
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200230

Thickness

ft

Depth

From

ft

To

ft1 Strata

Water

Bearint

Page No 5 of 6

Thickness of

Physical Hard Rock

Properties HR ft

046 57911 57957 Coal sh stks REDSTONE ac cv ev 000

011 57957 57968 Shale blk ac cm em 000

182 57968 58150 Shale dk gy I
s nods ak cm em 000

345 58150 58495 Limestone shale y nodular ak cs as 345

045 58495 58540 Shale dk gy I
s nods ak cm em 000

400 58540 58940 Limestone nodular ak cs es 400

025 58940 58965 Shale dk gy Is nods ak cm em 000

175 58965 59140 Limestone massive ak cs as 025

040 59140 59180 Cla stone dk gy I
s nods ak cv ev 000

255 59180 59435 Limestone massive ak cs as 040

370 59435 59805 Cla stone dk gy Is nods ak cv ev 000

150 59805 59955 Shale dk gy Is

nods ak cm em 000

165 59955 60120 Cla stone

I
s nods ak cv ev 000

110 60120 60230 Cla stone cv ev 000

050 60230 60280 Cla stone dk cv ev 000

006 60280 60286 Shale bik ac cm em 000

082 60286 60368 Cla stone blk tan layered ac cv ev 000

065 60368 60433 Cla stone blk tan ac cv ev 000

031 60433 60464 Cla stone blk tan layered ac cv ev 000

005 60464 60469 Shale bik ac cm em 000

017 60469 60486 Cla stone blk tan layered ac cv ev 000

032 60486 60518 Coal pyrite PITTSBURGH No 8 ROOF COAL ac cv ev 000

014 60518 60532 Shale bik ac cm em 000

062 60532 60594 Cla stone blk tan ac cv ev 000

023 60594 60617 Bone coal layers PITTSBURGH No 8 ac cv ev 000

033 60817 60650 Coal bone stks ac cv ev 000

222 60650 60872 Coal ac cv ev 000

003 60872 60875 Shale blk coal stks ac cm em 000

049 60875 60924 Coal ac cv ev 000

002 60924 60926 Shale blk coal stks ac cm em 000

102 60926 61028 Coal ac cv ev 000

003 61028 61031 Shale dk cm em 000

104 61031 61135 Coal ac cv ev 000

015 61135 61150 Shale blk ac cm em 000

060 61150 61210 Cla stone dk cv ev 000

360 61210 61570 Shale gy Is nods ak cm em 000

425 61570 61995 Cla stone dk gy is nods ak cv ev 000

045 61995 62040 Cla stone dk cv ev 000

080 62040 62120 Shale gy I
s nods ak cm em 000

120 62120 62240 Cla stone dk gy Is nods ak cv ev 000

090 62240 62330 Shale gy as stks I
s nods ak cm em 000

045M 62330 62375 Shale gy ss stks cm em 000

075 62375 62450 Shale gy interbedded ss cm em 000

110 62450 62560 Sandstone gy sh stks cs es 110

Total Depth 62560

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 14897 24
Soft Rock 47663 76

62560

CLC200230 Permilxls

148

14897

24

152 PM41c2008

AEC 03449



4
1

ATTACHMENT 13

Depth

Thickness From To

ft fl ft

Page No 6 of 6

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

DIAMOND DRILL HOLE CLC200230

Strata

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

I

Potential CaCO3
Acidity tons Deficiency

Neutralization 11000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaC03 Sulphur Sulphur Total Sul Total Sul

Roof 10 f
t 15969 168 146 5257 10725

Coal

Bottom 10

f
t 32550 195 177 6095 26450

CM200230Pennitxls 152 PM4102008

AEC 03450



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200231

Field Engineer Kim Cecil

Surface Elevation 1310

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

Depth

From To

Iftl Strata

672560

2426700

L J Hughes Sons

Water

Bearing

Page No 1 of 5

Thickness of

Physical Hard Rock

Properties HR ft
2500 000 2500 Casing 000

520 2500 3020 Shale dk Yes cm em 000

560 3020 3580 Shale gy Is nods Yes ak cm em 000

240 3580 3820 Claystone gy I
s nods Yes ak cv ev 000

075 3820 3895 Limestone shaley nodular ak cs es 075

705 3895 4600 Cla stone gy Is

nods Yes ak cv ev 000

1000 4600 5600 Core Loss 000

1000 5600 6600 Cla stone red cv ev 000

420 6600 7020 Sandstone gy sh stks Yes cs es 420

620 7020 7640 Shale red cm em 000

085 7640 7725 Shale gy Is

nods ak cm em 000

070 7725 7795 Limestone shaley nodular ak cs es 070

335 7795 8130 Cla stone dk cv ev 000

910 8130 9040 Cla stone red cv ev 000

950 9040 9990 Shale gy ss stks I
s nods ak cm em 000

420 9990 10410 Shale red cm em 000

135 10410 10545 Cla stone gy Is

nods ak cv ev 000

105 10545 10650 Shale gy Is

nods ak cm em 000

490 10650 11140 Shale gy interbedded ss I
s nods ak cm em 000

435 11140 11575 Shale dk gy ss stks I
s nods ak cm em 000

485 11575 12060 Shale red cm em 000

200 12060 12260 Shale red cm em 000

120 12260 12380 Cla tone dk gy I
s nods ak cv ev 000

370 12380 12750 Shale dk gy ss stks cm em 000

785 12750 13535 Shale gy Is

nods ak cm em 000
815 13535 14350 Shale red cm em 000

410 14350 14760 Shala red gy ss stks cm em 000

160 14760 14920 Shale red cm em 000
300 14920 15220 Shale red gy ss stks cm em 000

130 15220 15350 Shale red cm em 000

060 15350 15410 Limestone shale y nodular ak cs es 060

075 15410 15485 Cla stone gy I
s nods ak cv ev 000

395 15485 15880 Shale red Is

nods ak cm em 000

610 15880 16490 Shale red cm em 000
240 16490 16730 Shale dk gy ss stks cm em 000
220 16730 16950 Sandstone gy sh stks cs es 220

090 16950 17040 Shale gy ss stks cm em 000

100 17040 17140 C

la

stone dk cv ev 000
160 17140 17300 Cla stone red cv ev 000
125 17300 17425 Shale red cm em 000

525 17425 17950 Shale gy ss stks cm em 000
295 17950 18245 Shale red ss stks cm em 000
085 18245 18330 Shale red cm em 000
195 18330 18525 Shale red cm em 000
220 18525 18745 Shale red cm em 000
205 18745 18950 Shale red cm em 000

250 18950 19200 Shale red cm em 000
450 19200 19650 Shale red gy I

s nods ak cm em 000

1370 19650 21020 Shale dk gy I
s nods ak cm em 000

260 21020 21280 Shale red gy I
s nods ak cm em 000

235 21280 21515 Shale red Is

nods ak cm em 000
345 21515 21860 Shale red I

s nods ak cm em 000
270 21860 22130 Claystone red gy I

s nods ak cv ev 000

180 22130 22310 Claystone gy I
s nods ak cv ev 000

410 22310 22720 Shale gy Is nods ak cm em 000

220 22720 22940 Shale dk gy Is nods ak cm em 000
685 22940 23625 Shale dk gy ss stks cm em 000

CLC200231xls 238 PM11403

AEC 03451
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200231

Depth

From

ft
To

ftl Strata

Water

Bearing

Physical

Properties

Page No 2 of 5

Thickness of

Hard Rock

HR ft
720 23625 24345 Sandstone gy sh stks cs es 720

435 24345 24780 Shale dk gy ss stks cm em 000

140 24780 24920 Claystone dk gy Is

nods ak cv ev 000

030 24920 24950 Limestone shaley nodular ak cs es 030

345 24950 25295 Claystone gy I
s nods ak cv ev 000

330 25295 25625 Limestone shale y nodular ak cs es 330

120 25625 25745 Cla stone gm I
s nods ak cv ev 000

135 25745 25880 Cla stone red cv ev 000

220 25880 26100 Cla stone gy I
s nods ak cv ev 000

090 26100 26190 Cla stone red gy I
s nods ak cv ev 000

710 26190 26900 Shale gy Is nods ak cm em 000

520 26900 27420 Shale gy ss stks cm em 000

350 27420 27770 Sandstone gy sh stks cs es 350

260 27770 28030 Shale red gy I
s nods ak cm em 000

060 28030 28090 Limestone shaley nodular ak cs es 060

300 28090 28390 Cla stone dk gy I
s nods ak cv ev 000

160 28390 28550 Cla stone red gy I
s nods ak cv ev 000

060 28550 28610 Limestone shaley nodular ak cs es 060

360 28610 28970 Cla stone dk gy I
s nods ak cv ev 000

220 28970 29190 Limestone shale y nodular ak cs es 220

150 29190 29340 Shale dk gy ss stks cm em 000

535 29340 29875 Sandstone sh stks cs es 535

385 29875 30260 Shale dk gy ss stks cm em 000

045 30260 30305 Cla stone blk ac cv ev 000

175 30305 30480 Cla stone dk cv ev 000

268 30480 30748 Cla stone blk tan ac cv ev 000

032 30748 30780 Shale bik ac cm em 000

200 30780 30980 Coal sh stks WASHINGTON No 12 ac cv ev 000

034 30980 31014 Shale blk ac cm em 000

138 31014 31152 Coal bone stks ac cv ev 000

228 31152 31380 Cia stone dk cv ev 000

1040 31380 32420 Cla stone dk gy I
s nods ak cv ev 000

200 32420 32620 Shale dk gy interbedded as cm em 000
510 32620 33130 Sandstone gy sh stks cs es 510

570 33130 33700 Sandstone calcite cemented ak cs es 570
1090 33700 34790 Sandstone sh stks cs es 1090

640 34790 35430 Shale dk gy ss stks cm em 000

080 35430 35510 Shale dk cm em 000

190 35510 35700 Shale blk ac cm em 000
097 35700 35797 Coal WAYNESBURG Aac 000
015 35797 35812 Shale blk coal stks ac cm em 000
025 35812 35837 Coal ac cv ev 000
019 35837 35856 Shale blk ac cm em 000
024 35856 35880 Coal sh stks ac cv evl 000

038 35880 35918 Coal bone stks ac cv ev 000
110 35918 36028 Coal sh stks ac cv ev 000
026 36028 36054 Coal ac cv ev 000
028 36054 36082 Coal sh stks ac cv ev 000
112 36082 36194 Bone coal layers ac cv ev 000
108 36194 36302 Shale bik coal stks ac cm em 000
026 36302 36328 Coal bone stks ac cv ev 000
019 36328 36347 Shale blk ac cm em 000
024 36347 36371 Coal bone stks acac cv ev 000

050 36371 36421 Coal sh stks ac cv ev 000
023 36421 36444 Shale dk gy coal stks ac cm em 000
018 36444 36462 Shale dk cm em 000

046 36462 36508 Shale blk coal stks ac cm em 000
026 36508 36534 Shale blk ac cm em 000
096 36534 36630 Shale dk gy Is

nods ak cm em 000

110 36630 36740 Limestone shaley nodular ak cs es 110

570 36740 37310 Cla stone dk gy I
s nods ak cv ev 000

390 37310 37700 Shale dk gy ss stks I
s nods ak cm em 000

755 37700 38455 Sandstone gy sh stks Cs es 755

060 38455 38515 Shale dk gy interbedded ss r4 cm em 000

085 38515 38600 Shale dk gy ss stks cm em 000
045 38600 38645 Sandstone sh stks cs es 045
130 38645 38775 Shale ss stks cm em 000

255 38775 39030 Sandstone gy sh stks cs es 255

Thickness

ft

CLC200231xls 238 PM114103

AEC 03452



Thickness

DIAMOND DRILL HOLE CLC200231

4
1

Depth

From

ATTACHMENT 13

Strata

Water

Bearing

Page No 3 of 5

Thickness of

Physical Hard Rock

Properties HR ft

050 39030 39080 Limestone shaley nodular ak cs es 050

300 39080 39380 Shale Is

nods ak cm em 000

455 39380 39835 Shale dk gy ss stks Is nods ak cm em 000

205 39835 40040 Shale dk cm em 000

370 40040 40410 Limestone shale y nodular ak cs es 370

200 40410 40610 Shale dk gy I
s nods ak cm em 000

050 40610 40660 Shale dk cm em 000

080 40660 40740 Shale bilk ac cm em 000

040 40740 40780 Shale dk cm em 000

150 40780 40930 Cla stone dk cv ev 000

030 40930 40960 Shale blk coal stks ac cm em 000

065 40960 41025 Cla stone dk cv ev 000

020 41025 41045 Shale bik ac cm em 000

195 41045 41240 Cla stone dk cv ev 000

470 41240 41710 Shale dk gy ss stks cm em 000

041 41710 41751 Shale dk cm em 000

016 41751 41767 Shale blk coal silks ac cm em 000

023 41767 41790 Cla stone dk cv ev 000

080 41790 41870 Shale dk gy I
s nods ak cm em 000

650 41870 42520 Sandstone gy sh stks cs es 650

215 42520 42735 Shale dk gy interbedded ss cm em 000

385 42735 43120 Cla stone dk gy Is nods ak cv ev 000

041 43120 43161 Shale dk gy coal stks ac cm em 000

013 43161 43174 Coal sh stks WAYNESBURG No 11 ac cv ev 000

006 43174 43180 Shale blk ac cm em 000

130 43180 43310 Limestone shale y nodular ak cs es 130

060 43310 43370 Limestone nodular ak cs es 060

435 43370 43805 Shale dk gy I
s nods ak cm em 000

040 43805 43845 Limestone nodular ak cs as 040

250 43845 44095 Limestone shaley layered ak cs as 250

085 44095 44180 Limestone nodular ak cs es 085

140 44180 44320 Limestone shaley layered ak cs es 140

075 44320 44395 Limestone nodular ak cs es 075

145 44395 44540 Limestone mosaic

a
l

k es 145

065 44540 44605 Limestone shaley nodular ak es es 065

230 44605 44835 C la stone dk gy Is nods ak cv ev 000

205 44835 45040 Limestone nodular ak cs es 205

680 45040 45720 Cla stone Is nods ak cv ev 000

160 45720 45880 Limestone shaley nodular ak cs es 160

360 45880 46240 Cla tone gy Is nods a
l k ev 000

080 46240 46320 Shale gy I
s nods ak cm em 000

420 46320 46740 Shale gm as stks cm em 000

395 46740 47135 Shale red gy ss stks cm em 000

695 47135 47830 Shale dk gy Is nods ak cm em 000

240 47830 48070 Limestone nodular ak cs es 240

485 48070 48555 Cla stone gm I
s nods ak cv ev 000

210 48555 48765 Limestone shaley layered ak cs es 210
215 48765 48980 Shale dk gy Is nods ak cm em 000

580 48980 49560 Limestone layered ak cs es 580

155 49560 49715 Limestone nodular ak cs as 155

115 49715 49830 Cla tone dk gy I
s nods ak cv ev 000

080 49830 49910 Limestone massive ak cs es 080

230 49910 50140 Limestone shaley layered ak cs es 230

655 50140 50795 Shale gy Is nods ak cm em 000

085 50795 50880 Limestone layered ak es es 085
075 50880 50955 Limestone massive ak cs es 075

315 50955 51270 Shale gy Is

nods ak cm em 000

300 51270 51570 Limestone massive ak cs es 300

200 51570 51770 Limestone shaley nodular ak cs es 200

490 51770 52260 Shale gy Is nods ak cm em 000

510 52260 52770 Shale dk gy Is nods ak cm em 000

160 52770 52930 Limestone shale y nodular ak cs es 160

690 52930 53620 Limestone shaley layered ak cs as 690

140 53620 53760 Limestone nodular ak cs es 140

140 53760 53900 Shale dk gy Is

nods ak cm em 000

140 53900 54040 Limestone shaley nodular ak cs es 140

280 54040 54320 Shale gy Is nods ak cm em 000
480 54320 54800 Limestone nodular ak cs as 480

CLC200231 xis 238 PM111403

AEC 03453



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200231

4

4

4

Thickness

Depth

From To

Ift1 Strata

Water

Bearini

Page No 4 of 5

Thickness of

Physical Hard Rock

Properties HR lft

220 54800 55020 Limestone shaley layered ak cs as 220

310 55020 55330 Limestone shale y nodular ak cs as 310

120 55330 55450 Shale m Is nods ak cm em 000

320 55450 55770 Limestone nodular ak cs as 320

405 55770 56175 Shale dk gy Is nods ak cm em 000

575 56175 56750 Limestone nodular ak cs as 575

465 56750 57215 Limestone shale y nodular ak cs as 465

125 57215 57340 Shale dk gy Is nods ak cm em 000

070 57340 57410 Claystone dk cv ev 000

031 57410 57441 Shale blk ac cm em 000

109 57441 57550 Shale dk cm em 000

600 57550 58150 Shalegy ss stks I
s nods ak cm em 000

940 58150 59090 Shale dk gy ss stks cm em 000

245 59090 59335 Shale dk gy ss stks I
s nods ak cm em 000

090 59335 59425 Sandstone gy sh stks cs as 090

1110 59425 60535 Shale dk gy ss stks I
s nods ak cm em 000

083 60535 60618 Sandstone gy coal stks ac cs as 083

045 60618 60663 Coal sh stks ac cv ev 000

195 60663 60858 Shale dk cm em 000

032 60858 60890 Coal sh stks FISHPOT ac cv ev 000

044 60890 60934 Coal ac cv ev 000

005 60934 60939 Shale dk cm em 000

040 60939 60979 Coal bone stks ac cv ev 000

022 60979 61001 Shale dk cm em 000

058 61001 61059 Coal bone stks ac cv ev 000

008 61059 61067 Shale bik ac cm em 000

063 61067 61130 Shale dk cm em 000

270 61130 61400 Limestone shale y nodular ak Cs es 270

120 61400 61520 Shale dk

I
s nods ak cm em 000

275 61520 61795 Limestone nodular ak cs as 275

225 61795 62020 Limestone massive ak cs as 225

180 62020 62200 Limestone layered ak cs as 180

280 62200 62480 Limestone shaley nodular ak cs as 280

150 62480 62630 Limestone nodular ak cs as 150

155 62630 62785 Shale gy I
s nods ak cm em 000

285 62785 63070 Limestone nodular ak cs as 285

340 63070 63410 Shale gy ss stks cm em 000

765 63410 64175 Shale dk gy ss stks I
s nods ak cm em 000

145 64175 64320 Limestone shale y nodular ak cs as 145

140 64320 64460 Limestone nodular ak cs as 140

170 64460 64630 Limestone shaley layered ak cs as 170

145 64630 64775 Limestone nodular ak cs as 145

205 64775 64980 Cla stone gm I
s nods ak cv ev 000

041 64980 65021 Shale blk Sc cm em 000

059 65021 65080 Bone coal layers REDSTONE Sc cv ev 000

080 65080 65160 Shale dk cm em 000

120 65160 65280 Limestone shaley nodularak cs as 120

880 65280 66160 Limestone nodular ak cs as 880

070 66160 66230 Shale dk gy Is nods ak cm em 000

240 66230 66470 Limestone nodular ak cs as 240

430 66470 66900 Shale dk gy Is

nods ak cm em 000

355 66900 67255 Cla stone dk cv ev 000

013 67255 67268 Shale blk coal stks ac cm em 000

021 67268 67289 Shale dk cm em 000

061 67289 67350 Coal sh stks PITTSBURGH No 8 ROOF COAL ac cv ev 000

038 67350 67388 Cla stone dk cv ev 000

020 67388 67408 Coal sh stks ac cv ev 000

018 67408 67426 Shale blk ac cm em 000

039 67426 67465 Coal bone stks PITTSBURGH No 8 ac cv ev 000

132 67465 67597 Coal ac cv ev 000

006 67597 67603 Shale blk ac cm em 000

220 67603 67823 Coal ac cv ev 000

008 67823 67831 Pyrite ac cs as 000

092 67831 67923 Coal ac cv ev 000

003 67923 67926 Shale blk coal stks ac cm em 000

006 67926 67932 Shale dk cm em 000

012 67932 67944 Coal sh stks ac cv ev 000

043 67944 67987 Shale blk ac cm em 000

CLC200231xts 238 PM111403
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Depth

From

DIAMOND DRILL HOLE CLC200231

4 To

ATTACHMENT 13

Strata

Page No 5 of 5

Water

Bearing

Thickness of

Physical Hard Rock

Properties HR ft

105 67987 68092 Shale dk cm em 000

265 68092 68357 Shale dk gy I
s nods ak cm em 000

255 68357 68612 Shale ss stks Is nods ak cm em 000

253 68612 68865 Shale dk gy ss stks cm em 000

045 68865 68910 Shale ss stks Is nods ak cm em 000

130 68910 69040 Shale sandy I
s nods ak cm em 000

370 69040 69410 Sandstone gy calcite cemented ak cs as Y 370

895 69410 70305 Shale dk gy ss stks Is nods ak cm em 000

Total Depth 70305

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery rnmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 18613 26
Soft Rock 51692 74

70305

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total Pyritic

Stratum ions as CaCO3 Sulphur Sulphur

Roof 10 ft

Coal

Bottom I Oft

CLC200231xis

18613

26

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

238 PM11403
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200232

Field Engineer Kim Cecil

Surface Elevation 1230

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

Iftl Strata

679250

2423760

Kerogen Resources

Water

Bearing

Page No 1 of 5

Thickness of

Physical Hard Rock

Properties HR ft
1000 000 1000 Casing 000
140 1000 1140 Cla stone Yes cv ev 000
080 1140 1220 Cla tone red Yes cv ev 000

230 1220 1450 Shale Yes cm em 000

190 1450 1640 Cla tone dk Yes cv ev 000

280 1640 1920 Shale dk gy ss stks Yes cm em 000
380 1920 2300 Cla stone dk gy Is

nods ak cv ev 000
095 2300 2395 Shale dk gy I

s nods ak cm em 000
100 2395 2495 Limestone shaley nodular ak cs es 100

585 2495 3080 Cla stone dk gy I
s nods ak cv ev 000

525 3080 3605 Cla stone red cv ev 000
115 3605 3720 Cla stone red

cv ev 000
205 3720 3925 Cla tone

I
s nods ak cvev 000

135 3925 4060 Shale dk gy ss stks Yes cm em 000
080 4060 4140 Core Loss 000
255 4140 4395 Shale dk gy ss stks Yes cm em 000
160 4395 4555 Shale cm em 000
215 4555 4770 Shale red cm em 000

1190 4770 5960 Cla stone red cv ev 000
150 5960 6110 Shale gy sandy cm em 000
070 6110 6180 Shale gy interbedded ss cm em 000
420 6180 6600 Shale ss stks cm em 000
445 6600 7045 Cla stone red cv ev 000
075 7045 7120 Shale dk cly ss stks cm em 000
080 7120 7200 Cla stone dk cv ev 000
410 7200 7610 Shale red cm em 000
560 7610 8170 Cla tone dk gy Is nods ak cv ev 000
460 8170 8630 Shale red cm em 000
605 8630 9235 Cla tone dk gy Is nods ak cv ev 000
135 9235 9370 Shale red cm em 000
310 9370 9680 Shale gy sandy Is

nods ak cm em 000
180 9680 9860 Shale red I

s nods ak cm em 000
070 9860 9930 Limestone nodular ak cs es 070
120 9930 10050 Shale y cm em 000
125 10050 10175 Shale red cm em 000

1080 10175 11255 Shale red cm em 000
055 11255 11310 Shale red cm em 000
060 11310 11370 Shale gy I

s nods ak cm em 000
295 11370 11665 Shale gy sandy Is nods ak cm em 000
455 11665 12120 Cla tone gy Is nods ak cv ev 000
250 12120 12370 Shale red

I
s nods ak cm em 000

180 12370 12550 Shale red cm em 000
230 12550 12780 Shale gy I

s nods

a
l

k em 000
080 12780 12860 Shale red cm em 000
150 12860 13010 Shale dk cm em 000
260 13010 13270 Shale dk gy ss siks Is nods ak cm em 000
140 13270 13410 Shale red cm em 000
155 13410 13565 Shale dk gy ss stks cm em 000
395 13565 13960 Shale red gy ss stks cm em 000
150 13960 14110 Shale dk cm em 000
230 14110 14340 Cla tone dk cv ev 000
570 14340 14910 Shale red gy I

s nods ak cm em 000
170 14910 15080 Shale gy I

s nods ak cm em 000
270 15080 15350 Shale red cm em 000
095 15350 15445 Shale dk cm em 000
385 15445 15830 Shale dk gy Is nods ak cm em 000
510 15830 16340 Shale gy sandy Is

nods ak cm em 000

CLC200232xls 236 PM11I403
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ATTACHMENT 13

Thickness

ft
Water

Bearing

Page No 2 of 5

Thickness of

Physical Hard Rock

Properties HR ft
250 16340 16590 Shale gy ss stks I

s nods ak cm em 000

105 16590 16695 Shale red gy sandy I
s nods ak cm em 000

785 16695 17480 Shale dk gy ss stks I
s nods ak cm em 000

315 17480 17795 Shale dk cm em 000

045 17795 17840 Shale blk ac cm em 000

060 17840 17900 Shale dk cm em 000

019 17900 17919 Shale blk coal stks ac cm em 000

020 17919 17939 Shale dk cm em 000

141 17939 18080 Shale dk gy I
s nods ak cm em 000

150 18080 18230 Limestone shale y nodular ak cs es 150

085 18230 18315 Shale dk

Is

nods ak cm em 000

075 18315 18390 Limestone shale y nodular ak cs es 075

820 18390 19210 Shale dk gy Is nods ak cm em 000

025 19210 19235 Shale blk ac cm em 000

300 19235 19535 Cla stone dk gy I
s nods ak cv ev 000

045 19535 19580 Shale blk ac cm em 000

110 19580 19690 Shale dk cm em 000

035 19690 19725 Shale blk ac cm em 000

064 19725 19789 Shale blk coal stks ac cm em 000

033 19789 19822 Coal sh stks WASHINGTON No 12 ac cv ev 000

158 19822 19980 Coal bone stks ac cv ev 000

027 19980 20007 Shale bik ac cm em 000

123 20007 20130 Coal bone stks ac cv ev 000

240 20130 20370 Shale dk cm em 000

1060 20370 21430 Shale dk I
s nods ak cm em 000

700 21430 22130 Cla tone red cv ev 000

740 22130 22870 Shale dk gy I
s nods ak cm em 000

1030 22870 23900 Shale dk gy ss stks cm em 000

055 23900 23955 Shale dk cm em 000

038 23955 23993 Shale dk gy coal stks
ac cm em 000

008 23993 24001 Shale blk coal stks ac cm em 000
204 24001 24205 Shale dk cm em 000

039 24205 24244 Shale blk ac cm em 000
303 24244 24547 Shale blk coal stks ac cm em 000

043 24547 24590 Coal sh stks WAYNESBURG A ac cv ev 000

033 24590 24623 Shale blk coal stks ac cm em 000

020 24623 24643 Bone coal layers ac cv ev 000
049 24643 24692 Shale dk cm em 000

013 24692 24705 Coal sh stks ac cv ev 000

095 24705 24800 Shale dk cm em 000
040 24800 24840 Coal sh stks ac cv ev 000

052 24840 24892 Shale dk cm em 000

139 24892 25031 Coal bone stks ac cv ev 000
038 25031 25069 Shale blk coal stks ac cm em 000

151 25069 25220 Shale dk gy I
s nods ak cm em 000

130 25220 25350 Limestone nodular ak cs es 130
795 25350 26145 Shale dk gy I

s nods ak cm em 000

235 26145 26380 Sandstone gy massive Cs as 235

200 26380 26580 Sandstone gy sh stks cs es 200
470 26580 27050 Shale dk gy I

s nods ak cm em 000
585 27050 27635 Shale dk gy ss stks I

s nods ak cm em 000
435 27635 28070 Shale dk gy interbedded ss I

s nods ak cm em 000
300 28070 28370 Shale dk ss stks I

s nods ak cm em 000
079 28370 28449 Shale dk cm em 000
221 28449 28670 Shale blk ac cm em 000
105 28670 28775 Shale dk gy I

s nods ak cm em 000
055 28775 28830 Limestone shale y nodular ak cs es 055
160 28830 28990 Shale dk gy I

s nods ak cm em 000
070 28990 29060 Limestone shaley nodular ak cs es 070
160 29060 29220 Shale dk cm em 000
085 29220 29305 Shale blk ac cm em 000
065 29305 29370 Shale dk cm em 000
025 29370 29395 Shale blk ac cm em 000
027 29395 29422 Shale blk coal stks ac cm em 000
018 29422 29440 Cla stone dk cv ev 000
860 29440 30300 Shale dk gy Is

nods ak cm em 000
840 30300 31140 Shale dk gy ss stks Is nods ak cm em 000
067 31140 31207 Shale dk cm em 000

Depth

From

ft
To

ft

DIAMOND DRILL HOLE CLC200232

Strata
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200232

Thickness

ft

Depth

From

ft

To

fft1 Strata

Water

Bearim

Page No 3 of 5

Thickness of

Physical Hard Rock

Properties HR Ift

023 31207 31230 Shale bik coal silks ac cm em 000

031 31230 31261 Coal bone stks WAYNESBURG No 11 ac cv ev 000

169 31261 31430 Claystone dk cv ev 000

120 31430 31550 Shale dk gy I
s nods ak cm em 000

195 31550 31745 Limestone shaley layered ak cs es 195

465 31745 32210 Shale dk I
s nods ak cm em 000

030 32210 32240 Limestone nodular ak cs es 030

220 32240 32460 Shale dk gy I
s nods ak cm em 000

135 32460 32595 Limestone massive ak cs es 135

140 32595 32735 Shale dk I
s nods ak cm em 000

065 32735 32800 Limestone massive ak cs as 065

110 32800 32910 Limestone mosaic ak cs as 110

260 32910 33170 Cla stone I
s nods ak cv ev 000

185 33170 33355 Limestone shaley nodular ak cs as 185

675 33355 34030 Shale gy I
s nods ak cm em 000

125 34030 34155 Limestone massive ak cs es 125

180 34155 34335 Cla stone blk tan layered ac cv ev 000

260 34335 34595 Shale I
s nods ak cm em 000

350 34595 34945 Shale ss stks Is nods ak cm em 000

030 34945 34975 Sandstone gy sh stks cs es 030

145 34975 35120 Shale gy ss stks I
s nods ak cm em 000

215 35120 35335 Claystone red cv ev 000
095 35335 35430 Claystone cv ev 000

120 35430 35550 Shale gy I
s nods ak cm em 000

060 35550 35610 Limestone massive ak cs as 060
490 35610 36100 Shale dk gy Is nods ak cm em 000
085 36100 36185 Limestone massive ak cs es 085
170 36185 36355 Cla stone gy I

s nods ak cv ev 000
075 36355 36430 Limestone nodular ak cs as 075
130 36430 36560 Shalegy sandy cm em 000
240 36560 36800 Shale dk gy I

s nods ak cm em 000
095 36800 36895 Limestone massive ak Cs es 095
110 36895 37005 Shale dk gy I

s nods ak cm em 000
155 37005 37160 Limestone shale y nodular ak cs es 155

105 37160 37265 Shale dk gy Is nods ak cm em 000
065 37265 37330 Limestone nodular ak cs es 065
430 37330 37760 Shale dk gy Is nods ak cm em 000
060 37760 37820 Limestone massive ak cs as 060
060 37820 37880 Shale dk gy I

s nods ak cm em 000
140 37880 38020 Limestone massive ak cs as 140

275 38020 38295 Shale dk gy I
s nods ak cm em 000

040 38295 38335 Limestone massive ak Cs es 040
1175 38335 39510 Shale dk gy Is

nods ak cm em 000
240 39510 39750 Limestone massive ak cs as 240
290 39750 40040 Shale dk gy I

s nods ak cm em 000
380 40040 40420 Cla tone m

I
s nods ak cv ev 000

065 40420 40485 Shale dk gy Is nods ak cm em 000
080 40485 40565 Limestone shale y nodular ak cs es 080
090 40565 40655 Shale dk gy I

s nods ak cm em 000
055 40655 40710 Limestone shaley nodular ak cs es 055
215 40110 40925 Shale dk

Is

nods ak cm em 000
125 40925 41050 Limestone shaley nodular ak Cs es 125
255 41050 41305 Shale dk

I
s nods ak cm em 000

710 41305 42015 Limestone shaley nodular ak cs es 710
060 42015 42075 Shale dk Is nods ak cm em 000
150 42075 42225 Limestone massive ak cs as 150
115 42225 42340 Shale dk gy I

s nods ak cm em 000
550 42340 42890 Limestone massive ak cs es 550
075 42890 42965 Shale dk

I
s nods ak cm em 000

140 42965 43105 Limestone layered ak cs as 140
350 43105 43455 Limestone shaley nodular ak cs es 350
155 43455 43610 Shale dk gy I

s nods ak cm em 000
305 43610 43915 Limestone shaley nodular ak cs as 305
180 43915 44095 Shale dk

Is nods ak cm em 000
280 44095 44375 Limestone massive ak cs as 280
030 44375 44405 Shale gy Is

nods ak cm em 000
070 44405 44475 Limestone massive ak cs as 070
310 44475 44785 Limestone shaley layered ak cs es 310
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200232

Thickness

Depth

From

ft

To

fft1 Strata

Water

Bearini

Physical

Properties

Page No 4 of 5

Thickness of

Hard Rock

HR ft

350 44785 45135 Shale dk gy Is

nods ak cm em 000

040 45135 45175 Limestone shale y layered ak Cs es 040

181 45175 45356 Claystone cv ev 000

019 45356 45375 Shale bik coal stks ac cm em 000

058 45375 45433 Coal bone stks SEWICKLEY No 9 ac cv ev 000

019 45433 45452 Shale bik coal silks ac cm em 000

053 45452 45505 Claystone dk cv ev 000

235 45505 45740 Cla stone gy I
s nods ak cv ev 000

175 45740 45915 Shale gy ss stks I
s nods a
l

k em 000

325 45915 46240 Shale gy ss stks cm em 000

385 46240 46625 Shale gy ss stks I
s nods ak cm em 000

075 46625 46700 Shale gy ss stks cm em 000

090 46700 46790 Shale gy interbedded ss cm em 000

1315 46790 48105 Shale gy ss stks I
s nods ak cm em 000

106 48105 48211 Shale dk cm em 000

014 48211 48225 CIa tone dk cv ev 000

024 48225 48249 Coal bone stks FISHPOT ac cv ev 000

017 48249 48266 Shale dk cm em 000

058 48266 48324 Coal bone stks ac cv ev 000

012 48324 48336 Coal pyrite ac cv ev 000

031 48336 48367 Cla stone dk cv ev 000

110 48367 48477 Coal sh stks ac cv ev 000

027 48477 48504 CIa stone dk cv ev 000

058 48504 48562 Coal bone stks ac cv ev 000

018 48562 48580 Shale dk cm em 000

060 48580 48640 Shale dk gy Is

nods ak cm em 000

170 48640 48810 Limestone nodular ak cs es 170

100 48810 48910 Limestone mosaic ak cs es 100

030 48910 48940 Shale dk gy I
s nods ak cm em 000

210 48940 49150 Limestone mosaic ak cs es 210

080 49150 49230 Limestone nodular ak cs es 080

010 49230 49240 Shale blk ac cm em 000

215 49240 49455 Limestone nodular ak Cs es 215

035 49455 49490 Shale dk gy Is

nods ak cm emM 000

205 49490 49695 Limestone massive ak cs es 205

025 49695 49720 Shale dk gy Is nods ak ccm emcm 000

120 49720 49840 Limestone shale y mosaic ak cs es 120

235 49840 50075 Limestone shaley nodular ak cs es 235

050 50075 50125 Limestone massive ak cs es 050

235 50125 50360 Limestone shaley nodular es 235

065 50360 50425 CIa stone gm Is

nods ac cv ev 000

075 50425 50500 Shale gy sandy I
s nods ak ccm emcm 000

760 50500 51260 Shale dk gy ss stks Is nods ak cm em 000

420 51260 51680 Shale dk gy Is nods ak cm em 000

215 51680 51895 Limestone nodular Rak cs es 215

070 51895 51965 Shale dk gy I
s nods ak cm em 000

210 51965 52175 CIa tone gy I
s nods ev 000

154 52175 52329 CIa stone cv ev 000

039 52329 52358 Bone coal layers REDSTONE ac cv ev 000

057 52368 52425 Coal bone stks ac cv ev 000

028 52425 52453 Shale blk ac cm em 000

032 52453 52485 CIa tone dk cv ev 000

050 52485 52535 Shale dk gy Is nods ak cm em 000

115 52535 52650 Limestone nodular ak cs es 115

160 52650 52810 Shale dk Is nods ak cm em 000

090 52810 52900 Limestone shaley nodular ak cs es 090

065 52900 52965 Shale dk gy Is nods ak cm em 000

240 52965 53205 Limestone nodular ak cs es 240

150 53205 53355 Limestone massive ak cs es 150

250 53355 53605 Limestone shaley nodular ak cs es 250

090 53605 53695 Limestone nodular ak CS es 090

010 53 95 53705 Shale dk cm em 000

205 53705 53910 Limestone nodular ak cs es 205

095 53910 54005 Limestone shale y nodular ak cs es 095

150 54005 54155 Shale dk gy Is

nods ak cm em 000

130 54155 54285 CIa stone gy Is nods ak cv ev 000

030 54285 54315 Limestone shale y nodular ak cs es 030

065 54315 54380 Shale dk cm em 000
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Page No 5 of 5

Thickness of

Physical Hard Rock

Properties HR ft
035 54380 54415 Limestone shaley nodular ak cs as 035
110 54415 54525 Shale dk

I
s nods ak cm em 000

130 54525 54655 Cla stone gy I
s nods ak cv ev 000

185 54655 54840 Cla tone blk tan layered ac cv ev 000
011 54840 54851 Shale dk cm em 000

017 54851 54868 Coal sh stks PITTSBURGH No 8 ROOF COAL ac cv ev 000
010 54868 54878 Coal bone stks ac cv ev 000
017 54878 54895 Shale blk ac cm em 000
012 54895 54907 Cla tone blk tan layered ac cv ev 000

017 54907 54924 Shale blk ac cm em 000
040 54924 54964 Cla tone blk tan layered ac cv ev 000
009 54964 54973 Coal bone stks PITTSBURGH No 8 ac cv ev 000
060 54973 55033 Coal ac Cv ev 000
004 55033 55037 Pyrite ac cs es 000
100 55037 55137 Coal

ac cv ev 000

006 55137 55143 Coal bone stks ac cv ev 000
008 55143 55151 Shale blk coal stks ac cm em 000
040 55151 55191 Coal ac cv ev 000

004 55191 55195 Shale blk ac cm em 000
248 55195 55443 Coal ac cv ev 000
009 55443 55452 Shale blk coal stks ac cm em 000
003 55452 55455 Coal bone stks ac cv ev 000
002 55455 55457 rite

ac cs es 000
008 55457 55465 Coal sh stks

ac• cv ev 000
105 55465 55570 Shale dk cm em 000
060 55570 55630 Limestone shale y nodular ak cs es 060
050 55630 55680 Limestone nodular ak Cs es 050
065 55680 55745 Limestone shaley nodular ak cs es 065
140 55745 55885 Shale dk gy Is nods ak cm em 000
330 55885 56215 Cla tone dk gy I

s nods ak cv ev 000
240 56215 56455 Shale dk ss stks is nods ak cm em 000
115 56455 56570 Shale gy sandy I

s nods ak cm em 000
otai uep

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 9450 17
Soft Rock 47120 83

56570

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 ft

Coal

Bottom 10 f
t

CLC200232xds

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

9450

9450

17

236 PM111403
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200233

Field Engineer Kim Cecil

Surface Elevation 1250

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

Depth

From

ft

To

fftl Strata

681560

2427890

Kerogen Resources

Water

Bearing

Page No 1 of 5

Thickness of

Physical Hard Rock

Properties HR ft
1900 000 1900 Casing 000

350 1900 2250 Shale gy Yes cm em 000

070 2250 2320 Shale gy I
s nods Yes ak cm em 000

380 2320 2700 Cia stone red Yes cv ev 000

290 2700 2990 Cla stone dk Yes cv ev 000

215 2990 3205 Shale gy sandy Is nods a
l k em 000

150 3205 3355 Shale ay cm em 000

125 3355 3480 Limestone shaley nodular ak cs as 125

200 3480 3680 Cla stone dk gy I
s nods ak cv ev 000

620 3680 4300 C

la

stone red cv ev 000

1165 4300 5465 Shale gy Is nods ak cm em 000

085 5465 5550 Limestone shaley nodular ak cs as 085

085 5550 5635 Shale gy Is

nods ak cm em 000

145 5635 5780 Sandstone gy calcite cemented ak cs es 145

380 5780 6160 Shale gy I
s nods

a
l

k em 000

260 6160 6420 Shale gy cm em 000

370 6420 6790 Cla stone red cv ev 000

290 6790 7080 Shale gy Is nods ak cm em 000

545 7080 7625 Cla stone red cv ev 000

125 7625 7750 Cla stone cv ev 000

195 7750 7945 Shale gy Is nods a
l k em 000

590 7945 8535 Shale q sandy cm em 000

180 8535 8715 Shale gy as stks cm em 000

265 8715 8980 Shale gy cm em 000

210 8980 9190 Shale gy as stks cm em 000

100 9190 9290 Shale dk cm em 000

430 9290 9720 Shale gy as stks cm em 000

045 9720 9765 Cla stone cv ev 000

085 9765 9850 Shale gy cm em 000

030 9850 9880 Cla stone red cv ev 000

280 9880 10160 Shaleay Is

nods alk em 000

160 10160 10320 Shale gy cm em 000

215 10320 10535 Shale red cm em 000

075 10535 10610 Shale cm em 000

010 10610 10620 Shale blk ac cm em 000

455 10620 11075 Shale dk gy I
s nods ak cm em 000

095 11075 11170 Limestone shaley nodular ak cs as 095

465 11170 11635 Shale cly I
s nods ak cm em 000

085 11635 11720 Limestone nodular ak Cs as 085

115 11720 11835 Cla stone red gy I
s nods ak cv ev 000

085 11835 11920 Cla stone

I
s nods ak cv ev 000

405 11920 12325 Cla stone red cv ev 000

155 12325 12480 Shale gy cm em 000

055 12480 12535 Shale red cm em 000

135 12535 12670 Shale gy cm em 000

385 12670 13055 Cla stone red cv ev 000

095 13055 13150 Cla stone red cv ev 000

540 13150 13690 Shale gy sandy I
s nods

a
l

k em 000

990 13690 14680 Cla stone

I
s nods ak cv ev 000

195 14680 14875 Shale gy I
s nods ak cm em 000

325 14875 15200 Shale gy sandy I
s nods ak cm em 000

590 15200 15790 Shale gy I
s nods a
l

k 000

235 15790 16025 Cla stone I
s nods ak cv ev 000

390 16025 16415 Shale gy ss stks I
s nods a
l

k em 000

335 16415 16750 Shale Is nods a
l k em 000

255 16750 17005 Cla stone dk cv ev 000

225 17005 17230 Shale dk gy I
s nods ak cm em 000

CLC200233 Permitbs
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200233

Thickness

Depth

From

Page No 2 of 5

Thickness of

Physical Hard Rock

Properties HR ftR
702

L

17230 17500 Shale dk cm em 000

1 55 17500 17655 Shale blk ac cm em 000

0 55 17655 17710 Shale gy ss stks cm em 000

0 65 17710 17775 Shale gy sandy I
s nods ak cm em 000

4 05 17775 18180 Shale gy cm em 000

002 18180 18380 Shale dk gy Is nods ak cm em 000

0 30 18380 18410 Limestone shaley nodular ak is es 030

6 55 18410 19065 Shale dk gy Is

nods ak cm em 000

4 05 19065 19470 Shale gy ss stks I
s nods ak cm em 000

0 30 19470 19500 Cla stone cv ev 000

0 15 19500 19515 Shale blk ac cm em 000

352 19515 19750 Shale dk gy Is

nods ak cm em 000

0 70 19750 19820 Limestone shaley nodular ak cs as 070

902 19820 20110 Shale dk gy Is nods alk em 000

1 10 20110 20220 Shale gy sandy I
s nods ak cm em 000

0 90 20220 20310 Cla stone dk cv ev 000

3 80 20310 20690 Shale gy sandy I
s nods ak cm em 000

403 20690 21030 Shale dk gy I
s nods ak cm em 000

5 68 21030 21598 Shale dk cm em 000

0 59 21598 21657 Shale bik ac cm em 000

1 67 21657 21824 Coal rite WASHINGTON No 12 ac cv ev 000

0 23 21824 21847 Cla stone dk cv ev 000

0 75 21847 21922 Coal bone stks ac cv ev 000

0 16 21922 21938 Shale dk cm em 000

0 45 21938 21983 Bone coal stks ac cv ev 000

0 72 21983 22055 Coal bone stks ac cv ev 000

702 22055 22325 C

la

stone cv ev 000

14 50 22325 23775 C la stone Is nods ak cv ev 000

1 05 23775 23880 Shale gy I
s nods ak cm em 000

653 23880 24245 Shale gy ss stks Is nods ak cm em 000

702 24245 24515 Shale gy ss stks cm em 000

952 24515 24810 Sandstone gy sh stks cs as 295

7 65 24810 25575 Sandstone cly
calcite cemented ak cs es 765

3 45 25575 25920 Shale cly ss stks I
s nods ak cm em 000

4 22 25920 26342 Shale dk cm em 000

500 26342 26392 Coal bone stks WAYNESBURG A^ ac cv ev 000

0 06 26392 26398 Shale blk coal stks ac cm em 000

380 26398 26436 one coal layers ac cv ev 000

150 26436 26451 Coal bone stks ac cv ev 000

0 23 26451 26474 Shale blk coal stks ac cm em 000

293 26474 26803 Coal bone stks ac cv ev 000

1 22 26803 26925 one coal layers ac cv ev 000

0 38 26925 26963 Coal sh stks ac cv ev 000

670 26963 27030 Shale dk gy I
s nods ak cm em 000

0 90 27030 27120 Shale bik
ac cm em 000

901 27120 27310 C la stone dk cv ev 000

9 55 27310 28265 C la one dk gy I
s nods a

l k ev 000

7 75 28265 29040 Shale gy I
s nods ak cm em 000

900 29040 29130 Limestone shaley nodular ak cs as 090

7 30 29130 29860 Shale dk gy I
s nods ak cm em 000

1 90 29860 30050 Shale gy ss stks I
s nods ak cm em 000

1 75 30050 30225 Shale gy Is

nods a
l k em 000

1 15 30225 30340 Shale dk gy cm em 000

1 95 30340 30535 Shale dk gy I
s nods ak cm em 000

0 70 30535 30605 Limestone shaley nodular a
l

k as 070

1 70 30605 30775 Shale dk gy I
s nods ak cm em 000

600 30775 30835 Shale blk ac cm em 000

551 30835 30990 Shale gy Is nods ak cm em 000

851 30990 31175 Shale ay cm em 000

151 31175 31290 Sandstone ay sh stks cs as 115

554 31290 31745 Shale gy ss stks cm em 000

0 90 31745 31835 Shale dk oy Is nods ak cm em 000

7 05 31835 32540 Sandstone gy sh stks Cs as 705

753 32540 32915 Shale dk ay ss stks Is nods ak cm em 000

364 32915 33351 Shale dk gy Is nods ak cm em 000

006 33351 33357 Shale blk
ac cm em 000

0 14 33357 33371 Coal rite WAYNESBURG No 11 ac cv ev 000

089 33371 33460 Cla stone dk cv ev 000

CLC200233Permitxls
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200233

4

4

Thickness

ft

Depth

From

ft
To

ftl Strata

Water

Bearint

Page No 3 of 5

Thickness of

Physical Hard Rock

Properties HR ft
135 33460 33595 Shale dk gy I

s nods ak cm am 000

180 33595 33775 Limestone nodular ak cs es 180

155 33775 33930 Shale cm em 000

325 33930 34255 Shale gy Is

nods ak cm em 000

060 34255 34315 Limestone massive ak cs as 060

180 34315 34495 Shale dk gy I
s nods ak cm em 000

155 34495 34650 Limestone shaley nodular ak Cs as 155

105 34650 34755 Shale dk gy Is nods ak cm em 000

055 34755 34810 Limestone nodular ak cs as 055

140 34810 34950 Limestone shaley mosaic ak cs as 140

280 34950 35230 Shale dk gy Is

nods ak cm em 000

130 35230 35360 Limestone shaley nodular ak cs as 130

415 35360 35775 Shale gy Is nods ak cm em 000

355 35775 36130 Limestone shaley nodular ak cs as 355

190 36130 36320 Cla stone tan cv ev 000

075 36320 36395 Cla stone dk cv ev 000

140 36395 36535 Cia stone gm I
s nods ak cv ev 000

120 36535 36655 Shale gy cm em 000

125 36655 36780 Sandstone gy sh stks cs as 125

220 36780 37000 Shale gy interbedded as cm em 000

090 37000 37090 Shale dk cm em 000

060 37090 37150 Cla stone red cv ev 000

140 37150 37290 Cla stone red cv ev 000

070 37290 37360 Shale dk cm em 000

035 37360 37395 Limestone shaley nodular ak cs as 035

125 37395 37520 Shale gy I
s nods ak cm em 000

110 37520 37630 Limestone massive ak cs as 110

180 37630 37810 Shale dk gy I
s nods ak cm em 000

090 37810 37900 Limestone shaley nodular ak cs as 090

200 37900 38100 Shale dk gy I
s nods ak cm em 000

075 38100 38175 Limestone nodular ak cs as 075

275 38175 38450 Cla stone gm Is

nods ak cv ev 000

390 38450 38840 Shale

Is

nods ak cm em 000

120 38840 38960 Limestone massive ak cs as 120

155 38960 39115 Shale dk gy I
s nods ak cm em 000

155 39115 39270 Limestone shaley massive ak cs as 155

055 39270 39325 Shale dk gy Is

nods ak cm em 000

095 39325 39420 Limestone shaley nodular ak cs as 095

180 39420 39600 Shale dk gy Is nods ak cm em 000

340 39600 39940 Limestone nodular ak cs as 340

250 39940 40190 Shale dk gy Is

nods ak cm em 000

055 40190 40245 Limestone massive ak cs as 055

375 40245 40620 Shale dk gy I
s nods ak cm em 000

315 40620 40935 Shale m I
s nods ak cm em 000

085 40935 41020 Limestone shale nodular ak cs as 085

640 41020 41660 Shale dk gy I
s nods ak cm em 000

215 41660 41875 Limestone shaley layered ak cs as 215

425 41875 42300 Shale gm Is

nods ak cm em 000

045 42300 42345 Shale dk gy I
s nods ak cm em 000

150 42345 42495 Limestone shale nodular ak os as 150

355 42495 42850 Shale dk gy I
s nods ak cm em 000

250 42850 43100 Limestone shaley nodular ak cs as 250

515 43100 43615 Shale dk gy Is

nods ak cm em 000

310 43615 43925 Limestone shaley nodular ak cs as 310

025 43925 43950 Shale dk gy I
s nods ak cm em 000

330 43950 44280 Limestone shaley nodular ak es as 330

360 44280 44640 Shale gy Is nods ak cm em 000

465 44640 45105 Limestone massive ak cs es 465
085 45105 45190 Shale dk gy Is nods ak cm em 000

270 45190 45460 Limestone shaley layered ak cs as 270

090 45460 45550 Cla stone gm Is

nods ak cv ev 000

130 45550 45680 Limestone massive ak cs as 130

115 45680 45795 Shale dk gy Is

nods ak cm em 000

125 45795 45920 Limestone shaley nodular ak cs as 125

070 45920 45990 Shale dk gy Is nods ak cm em 000

320 45990 46310 Shale gy Is

nods ak cm em 000

340 46310 46650 Limestone massive ak cs es 340

025 46650 46675 Shale dk gy Is nods ak cm em 000
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DIAMOND DRILL HOLE CLC200233

4
4

4

Thickness

Depth

From

Page No 4 of 5

Thickness of

Physical Hard Rock

Properties HR ft

151 46675 46790 Limestone nodular ak cs es 115

0 50 46790 46840 Shale dk gy Is nods ak cm em 000

101 46840 46950 Limestone shaley nodular ak cs as 110

270 46950 47220 Shale dk gy I
s nods ak cm em 000

0 80 47220 47300 Shale dk cm em 000

450 47300 47345 Shale dk gy I
s nods ak cm em 000

0 40 47345 47385 Limestone shaley nodular ak cs as 040

1 43 47385 47528 Shale dk gy Is nods ak cm em 000

0 05 47528 47533 Shale blk ac cm em 000

250 47533 47558 Shale dk gy I
s nods ak cm em 000

0 57 47558 47615 Coal bone stke SEWICKLEY No 9 ac cv ev 000

060 47615 47621 Shale blk
ac cm em 000

1 19 47621 47740 Cla stone dk cv ev 000

051 47740 47845 C

la

stone dk gy Is nods ak cv ev 000

1 45 47845 47990 Shale I
s nods ak cm em 000

9 70 47990 48960 Shale gy ss stks Is

nods ak cm em 000

6 30 48960 49590 Shale dk gy I
s nods ak cm em 000

202 49590 49810 Shale av cm em 000

801 49810 49990 Shale gy as stks cm em 000

0 70 49990 50060 Shale gy ss stks I
s nods ak cm em 000

451 50060 50205 Shale gy Is nods ak cm em 000

1 97 50205 50402 Shale dk cm em 000

0 16 50402 50418 Shale blk coal stks ac cm em 000

0 22 50418 50440 Sandstone sh stks cs as 022

1 31 50440 50571 Sandstone gy coal bands cs as 131

0 08 50571 50579 Shale bik coal stks ac cm em 000

1 62 50579 50741 Shale dk gy I
s nods ak cm em 000

0 92 50741 50833 Coal bone stks FISHPOT ac cv ev 000

240 50833 50857 Shale dk cm em 000

0 67 50857 50924 Coal bone stks ac cv ev 000

011 50924 50935 Shale blk ac cm em 000

0 80 50935 51015 Shale dk cm em 000

260 51015 51275 Limestone massive ak cs es 260

0 35 51275 51310 Shale dk gy Is nods ak cm em 000

652 51310 51575 Limestone shaley mosaic ak cs es 265

0 55 51575 51630 Shale dk gy I
s nods ak cm em 000

751 51630 51805 Limestone massive ak cs es 175

0 45 51805 51850 Shale dk gy I
s nods ak cm em 000

6 40 51850 52490 Limestone massive a
l

k es 640

0 20 52490 52510 Cla stone dk cv ev 000

901 52510 52700 Limestone massive alk as 190

0 45 52700 52745 Cla stone gm I
s nods alk ev 000

0 45 52745 52790 Limestone massive a
l k as 045

400 52790 52830 Shale dk gy I
s nods ak cm em 000

950 52830 52925 Limestone shaley nodular ak cs es 095

1 05 52925 53030 C

la

stone gm I
s nods ak cv ev 000

1 40 53030 53170 Shale I
s nods ak cm em 000

0 50 53170 53220 Shale ss stks cm em 000

201 53220 53340 Sandstone sh stks cs es 120

0 30 53340 53370 Shale ss stks cm em 000

1 10 53370 53480 Sandstone gy sh stks cs as 110

400 53480 53520 Shale gy ss stks cm em 000

553 53520 53875 Shale dk cm em 000

0 80 53875 53955 Shale dk gy I
s nods ak cm em 000

315 53955 54270 Limestone shaley nodular a
l k as 315

1 30 54270 54400 Cla stone gm Is

nods a
l

k ev 000

1 35 54400 54535 Cla stone cv ev 000

180 54535 54553 Cla stone dk cv ev 000

430 54553 54596 Coal bone stks REDSTONE ac cv ev 000

100 54596 54606 Shale blk coal stks ac cm em 000

410 54606 54647 Coal bone stks ac cv ev 000

0 06 54647 54653 Shale blk ac cm em 000

062 54653 54715 Cla stone cv ev 000

1 85 54715 54900 Shale ss stks cm em 000

601 54900 55060 Shale dk gy I
s nods ak cm em 000

601 55060 55220 Limestone shaley nodular ak Cs as 160

350 55220 55255 Shale dk gy Is nods ak cm em 000

140 55255 55395 Limestone hley nodular ak cs es 140

CLC200233 Permitxls

To

ft

Water

Bearing

159 PM41012008

AEC 03464



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200233

4

4

Thickness

Depth

From To

ft Strata

Water

Bearing

Page No 5 of 5

Thickness of

Physical Hard Rock

Properties HR ft

540 55395 55935 Limestone massive ak cs es 540

170 55935 56105 Shale I
s nods ak cm em 000

185 56105 56290 Limestone shaley nodular ak cs as 185

360 56290 56650 Cla tone dk gy Is

nods ak cv ev 000

226 56850 56876 Cla stone cv ev 000

015 56876 56891 Shale blk ac cm em 000

054 56891 56945 Cla stone bik tan layered ac cv ev 000

009 56945 56954 Shale blk ac cm em 000

059 56954 57013 Cla stone blk tan layered ac cv ev 000

007 57013 57020 Shale blk ac cm em 000

008 57020 57028 Pyrite ac cs as 000

073 57028 57101 Coal pyrite PITTSBURGH No 8 ROOF COAL ac cv ev 000

013 57101 57114 Cla stone dk cv ev 000

103 57114 57217 Coal bone stks ac cv ev 000

004 57217 57221 Cla stone dk cv ev 000

006 57221 57227 Shale blk coal stks ac cm em 000

012 57227 57239 Coal bone stks ac cv ev 000

005 57239 57244 Shale bik ac cm em 000

078 57244 57322 Shale dk cm em 000

037 57322 57359 Coal bone stks PITTSBURGH No 8 ac cv ev 000

162 57359 57521 Coal ac cv ev 000

003 57521 57524 Cla stone dk cv ev 000

055 57524 57579 Coal ac cv ev 000

002 57579 57581 Cla stone cv ev 000

122 57581 57703 Coal ac cv ev 000

003 57703 57706 Bone coal stks ac cv ev 000

124 57706 57830

a
t ac cv ev 000

010 57830 57840 Coal pyrite ac cv ev 000

012 57840 57852 Coal bone stks ac cv ev 000

115 57852 57967 Cla stone dk cv ev 000

285 57967 58252 Cla stone dk gy I
s nods ak cv ev 000

395 58252 58647 Claystone ay I
s nods ak cv ev 000

180 58647 58827 Shale Ay as stks I
s nods ak cm em 000

020 58827 58847 Cla stone cv ev 000

415 58847 59262 Shale gy ss stks I
s nods ak cm em 000

190 59262 59452 Shale gy I
s nods ak cm em 000

020 59452 59472 Cla stone cv ev 000

100 59472 59572 Shale gy ss stks I
s nods ak cm em 000

Total Depth 59572

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Percent

Hard Rock 11278 19
Soft Rock 48294 81

59572

11278

19

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tonsil 000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10 I
t 3176 277 208 8658 5465

Coal

Bottom 10 ft 18260 239 215 7470 10777

CLC200233 Per nitxis
159 PM4102008

AEC 03465



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200236

Field Engineer Kim Cecil

Surface Elevation 1175

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ft1 Strata

669020

2412900

Kerogen Resources

Water Physical

Page No I of 4

Thickness of

Hard Rock

1800 000 1800 Casin 000
185 1800 1985 Sandstone gy sh stks Yes cs es 185
085 1985 2070 Sandstone gy massive es es 085
265 2070 2335 Sandstone gy sh stks Yes cs es 265
315 2335 2650 Shale gy sandy Is

nods ak cm em 000
190 2650 2840 Shale I

s nods ak cm em 000
325 2840 3165 Cia stone

cv ev 000
070 3165 3235 Cla stone red cv ev 000
120 3235 3355 Cla stone red

cv ev 000
345 3355 3700 Cla stone red

cv ev 000
045 3700 3745 Cia tone cv ev 000
570 3745 4315 Shale gy sandy I

s nods ak cm em 000
145 4315 4460 Shalegy I

s nods ak cm em 000
225 4460 4685 Cla stone red

cv ev 000
190 4685 4875 Shale gy ss stks cm em 000
225 4875 5100 Cla stone red cv ev 000
030 5100 5130 Cla stone cv ev 000
335 5130 5465 Shale gy sandy cm em 000
275 5465 5740 Cla stone gy Is nods ak cv ev 000
340 5740 6080 Shale red cm em 000
052 6080 6132 Shale dk cm em 000
029 6132 6161 Coal pyrite ac cv ev 000
004 6161 6165 Shale blk coal stks ac cm em 000
045 6165 6210 Cla stone cv ev 000
295 6210 6505 Cla stone gy Is nods ak cv ev 000
045 6505 6550 Shale gy I

s nods ak cm em 000
420 6550 6970 Shale gy sandy I

s nods ak cm em 000
035 6970 7005 Shale gy ss stks cm em 000
910 7005 7915 Shale gy ss stks Is

nods ak cm em 000
105 7915 8020 Sandstone sh stks Cs es 105
430 8020 8450 Cla stone dk cv ev 000
105 8450 8555 Cla tone dk gy I

s nods ak cv ev 000
124 8555 8679 Cla stone dk

cv ev 000
073 8679 8752 Shale blk coal stks ac cm em 000
014 8752 8766 Coal sh stks WASHINGTON No 12 ac cv ev 000
123 8766 8889 Coal bone stks ac cv ev 000
511 8889 9400 Cla tone cv ev 000
220 9400 9620 Shale gy I

s nods ak cm em 000
445 9620 10065 Shale gy ss stks I

s nods ak cm em 000
3590 10065 13655 Sandstone gy sh stks cs es 3590
635 13655 14290 Sandstone ay crossbeds cs es 635
160 14290 14450 Sandstone gy sh stks

cs es 160
140 14450 14590 Sandstone gy crossbeds cs es 140

1205 14590 15795 Sandstone gy sh stks
cs es 1205

045 15795 15840 Sandstone gy massive cs es 045
1115 15840 16955 Sandstone gy sh stks Cs as 1115
137 16955 17092 Sandstone gy coal spars cs es 137
059 17092 17151 Coal bone stks LITTLE WASHINGTON ac cv ev 000
008 17151 17159 Shale blk coal stks

ac cm em 000
044 17159 17203 Cla stone dk cv ev 000
017 17203 17220 Shale blk

ac cm em 000
130 17220 17350 Shale dk gy I

s nods ak cm em 000
100 17350 17450 Limestone shale y nodular ak cs es 100
525 17450 17975 Shale dk gy I

s nods ak cm em 000
625 17975 18600 Shale gy I

s nods ak cm em 000
430 18600 19030 Shale gy ss silks Is nods ak cm em 000
085 19030 19115 Shale gy cm em 000

CLC200236xls
215 PM1125103

AEC 03466



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200236

Thickness

ft

Depth

From

ft
To

Ift1 Strata

Water

Page No 2 of 4

Thickness of

Physical Hard Rock

120 19115 19235 Shale red cm em 000
125 19235 19360 Shale dk cm em 000
170 19360 19530 Shale red cm em 000
380 19530 19910 Shale dk cm em 000
110 19910 20020 Limestone massive ak cs es 110
020 20020 20040 Shale dk gy I

s nods ak cm em 000
090 20040 20130 Limestone shale y nodular ak cs es 090
060 20130 20190 Shale dk cm em 000
651 20190 20841 Shalegy ss stks cm em 000
045 20841 20886 Shale blk

ac cm em 000
094 20886 20980 Limestone shaley nodular ak cs es 094
215 20980 21195 Shale dk gy Is

nods ak cm em 000
050 21195 21245 Shale blk

ac cm em 000
125 21245 21370 Cla stone dk gy Is nods ak cv ev 000
140 21370 21510 Cla tone blk tan layered ac cv ev 000
014 21510 21524 Shale bik coal stks ac cm em 000
286 21524 21810 Shale dk cm em 000
515 21810 22325 Shale dk gy Is nods ak cm em 000
125 22325 22450 Shale gy sandy I

s nods ak cm em 000
410 22450 22860 Sandstone gy sh stks

Cs as 410
420 22860 23280 Sandstone gy crossbeds cs es 420
350 23280 23630 Shale gy ss stks cm em 000
124 23630 23754 Shale dk cm em 000
042 23754 23796 Coal bone stks WAYNESBURG No 11 ac cv ev 000
020 23796 23816 Coal sh stks ac cv ev 000
014 23816 23830 Shale dk cm em 000
520 23830 24350 Shale dk gy I

s nods ak cm em 000
040 24350 24390 Limestone shaley nodular ak cs as 040
100 24390 24490 Shale dk gy Is nods ak cm em 000
235 24490 24725 Limestone nodular ak cs es 235
040 24725 24765 Shale dk gy I

s nods ak cm em 000
105 24765 24870 Limestone shale y nodular ak cc es 105
055 24870 24925 Limestone massive ak cs es 055
085 24925 25010 Limestone mosaic ak cs es 085
210 25010 25220 Shale dk Is nods ak cm em 000
150 25220 25370 Limestone shale y layered ak cs es 150
085 25370 25455 Shale dk gy Is nods ak cm em 000
055 25455 25510 Limestone shale y nodular ak cs es 055
135 25510 25645 Claystone gy Is nods ak cv ev 000
115 25645 25760 Shale dk gy Is

nods ak cm em 000
080 25760 25840 Shale dk cm em 000
070 25840 25910 Limestone shale y nodular ak cc es 070
135 25910 26045 Claystone dk gy I

s nods ak cv ev 000
050 26045 26095 Shale dk gy Is nods ak cm em 000
065 26095 26160 Limestone shaley nodular ak cs as 065
190 26160 26350 Shale dk gy I

s nods ak cm em 000
100 26350 26450 Limestone massive ak cs es 100
105 26450 26555 Shale cm em 000
070 26555 26625 Claystone red

cv ev 000
085 26625 26710 Shale dk cm em 000
080 26710 26790 Cla stone dk

cv ev 000
105 26790 26895 Cla stone red

cv ev 000
390 26895 27285 Shale gy sandy cm em 000
210 27285 27495 Cla tone red

cv ev 000
285 27495 27780 Shale dk gy I

s nods ak cm em 000
065 27780 27845 Shale red cm em 000
340 27845 28185 Shale gy I

s nods ak cm em 000
380 28185 28565 Shale gy ss stks I

s nods ak cm em 000
235 28565 28800 Sandstone gy sh stks Cs es 235
360 28800 29160 Shale gy ss stks I

s nods ak cm em 000
105 29160 29265 Limestone shaley massive ak cs es 105
115 29265 29380 Shale dk gy I

s nods ak cm em 000
730 29380 30110 Limestone shale layered ak cs es 730
105 30110 30215 Limestone massive ak es es 105
120 30215 30335 Shale dk gy I

s nods ak cm em 000
065 30335 30400 Shale red gy Is nods ak cm em 000
190 30400 30590 Shale I

s nods ak cm em 000
160 30590 30750 Shale red gy I

s nods ak cm em 000

CLC200238xis 215 PM1128103

AEC 03467



4

a

ATTACHMENT 13

DIAMOND DRILL HOLE CLC200236

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearint

Page No 3 of 4

Thickness of

Physical Hard Rock

505 30750 31255 Shale ss stks I
s nods ak cm em 000

040 31255 31295 Shale gy I
s nods ak cm em 000

030 31295 31325 Limestone nodular ak cs es 030
275 31325 31600 Shale dk gy I

s nods ak cm em 000
150 31600 31750 Shale gm I

s nods ak cm em 000
275 31750 32625 Limestone shaley nodular ak cs es 275
210 32025 32235 Shale gy I

s nods ak cm em 000
300 32235 32535 Shale gm Is nods ak cm em 000
045 32535 32580 Shale red gy I

s nods ak cm em 000
460 32580 33040 Shale dk gy I

s nods ak cm em 000
185 33040 33225 Limestone shale y nodular ak cs es 185
870 33225 34095 Shale dk gy I

s nods ak cm em 000
060 34095 34155 Limestone nodular ak cs es 060
325 34155 34480 Shale gy I

s nods ak cm em 000
530 34480 35010 Limestone nodular ak cs es 530
165 35010 35175 Limestone layered ak cs es 165
305 35175 35480 Shale gy I

s nods ak cm em 000
110 35480 35590 Shale gm I

s nods ak cm emMcm 000
210 35590 35800 Limestone shale y nodular ak cs es 210
150 35800 35950 Shale dk gy I

s nods ak cm em 000
055 35950 36005 Limestone shaley nodular es 055
950 36005 36955 Shale dk gy I

s nods ak cm em 000
195 36955 37150 Shale breccia cm em 000
180 37150 37330 Shale dk cm em 000
400 37330 37730 Shale gy sandy I

s nods ak cm em 000
145 37730 37875 Sandstone gy sh stks cs es 145
660 37875 38535 Shale sandy I

s nods ak cm em 000
190 38535 38725 Shalegy ss silks I

s nods ak cm em 000
465 38725 39190 Shale dk ss stks cm em 000
300 39190 39490 Sandstone gy sh stks Gs es 300
120 39490 39610 Shale gy ss stks I

s nods ak cm em 000
728 39610 40338 Shale dk

gy ss stks cm em 000
052 40338 40390 Cla stone dk

cv ev 000
010 40390 40400 Shale blk

ac cm em 000
006 40400 40406 Shale blk coal stks ac cm em 000
007 40406 40413 Shale blk

ac cm em 000
067 40413 40480 Coal bone stks SEWICKLEY No 9 ac cv ev 000
004 40480 40484 Pyrite

ac cs es 000
017 40484 40501 Shale blk coal stks

ac cm em 000
008 40501 40509 Cla tone dk cv ev 000
098 40509 40607 Coal bone stks

ac cv ev 000
037 40607 40644 Cla tone dk

cv ev 000
052 40644 40696 Coal sh stks ac cv ev 000
006 40696 40702 Shale blk

ac cm em 000
038 40702 40740 Shale dk cm em 000
060 40740 40800 Shale dk gy I

s nods ak cm em 000
320 40800 41120 Limestone shaley nodular ak cs es 320
355 41120 41475 Limestone shaley layered ak cs es 355
255 41475 41730 Limestone massive

ak cs es 255
040 41730 41770 Shale dk gy Is nods ak cm em 000
230 41770 42000 Limestone shaley layered ak cs es y 230
280 42000 42280 Limestone shaley mosaic

L
ak cs es 280

050 42280 42330 Cla stone gm I
s nods ak cv ev 000

145 42330 42475 Shale gy ss stks Is nods ak cm em 000
170 42475 42645 Shale dk gy Is nods ak cm em 000
255 42645 42900 Cla tone gm I

s nods ak cv ev 000
580 42900 43480 Cla stone dk gy Is nods ak cv ev 000
140 43480 43620 Cla tone cv ev 000
380 43620 44000 Shale gy sandy Is nods ak cm em 000
800 44000 44800 Shale ss stks is nods ak cm em 000
310 44800 45110 Sandstone gy calcite cemented ak cs es 310
265 45110 45375 Sandstone gy sh stks cs es 265
100 45375 45475 Sandstone gy massive cs es 100
085 45475 45560 Shale gy ss stks cm em 000
260 45560 45820 Sandstone gy crossbeds

cs es 260
295 45820 46115 Sandstone massive es es 295
810 46115 46925 andstone gy crossbeds cs es 810
185 46925 47110 Sandstone massive

cs es 185

CLC2002J8xls 215 PM1128I03

AEC 03468



ATTACHMENT 13

1
4

Thickness

ft

Depth

From

ft

To

ft1

DIAMOND DRILL HOLE CLC200236

Strata

Water

Bearint

Page No 4 of 4

Thickness of

Physical Hard Rock

Properties HR ft

490 47110 47600 Sandstone gy sh stks cs as 490
378 47600 47978 Sandstone gy massive cs as 378
085 47978 48063 Sandstone crossbeds cses 085
095 48063 48158 Shale dk cm em 000
025 48158 48183 Sandstone gy massive cs as 025
040 48183 48223 Sandstone gy coal srs cs as 040
590 48223 48813 Sandstonegy massive cs as 590
360 48813 49173 Sandstone gy crossbeds cs as 360
328 49173 49501 Sandstone gy massive cs as 328
025 49501 49526 Sandstonegy sh stks cs as 025
125 49526 49651 Sandstone massive cs as 125
021 49651 49672 Sandstone gy pyrite cs as 021
066 49672 49738 Shale bik ac cm em 000
043 49738 49781 Coal pyrite PITTSBURGH No 8 ac cv ev 000
052 49781 49833 Coal

ac cv ev 000
005 49833 49838 CIa stone blk ac cv ev 000
027 49838 49865 Coal sh stks ac cv ev 000
152 49865 50017 Coal ac cv ev 000
002 50017 50019 Cla stone dk cv ev 000
008 50019 50027 Fusaln

ac cv ev 000
088 50027 50115 Coal ac cv ev 000
024 50115 50139 Coal sh stks ac cv ev 000
050 50139 50189 Shale dk cm em 000
225 50189 50414 Shale dk gy I

s nods ak cm em 000
100 50414 50514 Limestone shale y nodular ak cs as 100
210 50514 50724 Shale gy ss stks I

s nods ak cm em 000
175 50724 50899 Shale gy ss stks

crrk em 000
055 50899 50954 CIa tone

cv ev 000
045 50954 50999 Cla tone dk cv ev 000
045 50999 51044 CIa tone cv ev 000
095 51044 51139 Cla tone gy I

s nods ak cv ev 000
083 51139 51222 Cla tone sandy Is nods ak cv ev 000

otal uep

Acid Producing ac

Alkaline Producing ak

Compactible c vvery rnmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Percent

Hard Rock 19213 38
Soft Rock 32009 62

51222

19213

19213

38

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential

Acidity tons

1000 tons as

CaCO3

Deficiency

tons1000

Stratum

Potential tons1000

tons as CaCO3

Total

Sulphur

Pyritic

Sulphur

CaCO3

Total Sul

tons as CaCO3

Total Sul
14 Roof 10 ft 474 051 042 159 112

Coal 1210 508 251 1590 1470
Bottom 10 ft 3880 331 286 1030 646

CLC200236xls 215 PM 1128103

AEC 03469



ATTACHMENT 13

DIAMOND DRILL HOLE Y+O04

Field Engineer Unknown

Surface Elevation 980

Drill Hole Coordinates State Plane 1927 NA Datum

4

Northing

Easting

Drilling Company

Thickness

ft

685490

2431690

Unknown

Water

Page No 1 of 2

Thickness of

Physical Hard Rack

600 000 600 Surface material 000
250 600 850 Coal sh stks WAYNESBURG A ac cv ev 000
250 850 1100 Shale dk cm em 000
400 1100 1500 Shale gy I

s nods ak cm em 000
800 1500 2300 Shale sand cm em 000
100 2300 2400 Shale gy soft cm em 000

1300 2400 3700 Shale gy sandy cm em 000
1200 3700 4900 Shale dk cm em 000
1400 4900 6300 Shale gm cm em 000
800 6300 7100 Shale dk gy sandy cm em 000
400 7100 7500 Shale dk cm em 000
028 7500 7528 Coal w bone WAYNESBURG No 11 ac cv ev 000
072 7528 7600 Cla stone cv ev 000
400 7600 8000 Limestone ak Cs as 400
400 8000 8400 Shale gm cm em 000

1800 8400 10200 Limestone shaley ak cs es 1800
350 10200 10550 Shale m sandy cm em 000
600 10550 11150 Shale gy sandy cm em 000
150 11150 11300 Shale red cm em 000

3200 11300 14500 Limestone shaley ak cs es 3200
300 14500 14800 Shale m cm em 000

6900 14800 21700 Limestone shaley ak cs es 6900
350 21700 22050 Shale dk cm em 000
250 22050 22300 Coal SEWICKLEY No 9 ac cv ev 000
150 22300 22450 Cla stone cv ev 000
300 22450 22750 Shale dk cm em 000
850 22750 23600 Shale a m I

s nods ak cm em 000
500 23600 24100 Shale dk cm em 000
300 24100 24400 Shale gy sandy cm em 000
300 24400 24700 Shale dk cm em 000
112 24700 24812 Coal w bone FISHPOT ac cv ev 000
020 24812 24832 Clays no cv ev 000
072 24832 24904 Coal w bone ac cv ev 000
062 24904 24966 Shale dk cm em 000
1934 24966 26900 Limestone ak cs es 1934
200 26900 27100 Shale m I

s nods ak cm em 000
400 27100 27500 Shale sandy cm em 000
500 27500 28000 Shale dk cm em 000
400 28000 28400 Limestone ak cs es 400
150 28400 28550 Shale kqy soft cm em 000
150 28550 28700 Coal REDSTONE ac cv ev 000
400 28700 29100 Shale dk cm em 000
1000 29100 30100 Limestone

alk es 1000
400 30100 30500 Limestone shaley ak cs es 400
450 30500 30950 Shale dk gy soft cm em 000
062 30950 31012 Shale blk a cm em 000
116 31012 31128 Coal PITTSBURGH No 8 ROOF COAL ac cv ev 000
088 31128 31216 Draw slate cm em 000
020 31216 31236 Shale blk

ac cm em 000
224 31236 31460 Coal PITTSBURGH No 8 ac cv ev 000
006 31460 31466 Shale cm em 000
154 31466 31620 Coal ac cv ev 000
002 31620 31622 Shale cm em 000
106 31622 31728 Coal ac cv ev 000
002 31728 31730 Pyrite ac cs es 000
010 31730 31740 Coal

ac cv ev 000
250 31740 31990 laystone aye cv ev 000
110 319 90 32100 Limestone ak cs es 000

otal Dep

Y004xls

Depth

From

ft
To

ft St

16034

201 PM4102008

AEC 03470



ATTACHMENT 13

4
1 Depth

Thickness From To

ft ft ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

DIAMOND DRILL HOLE Y+O04

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 16034 50
Soft Rock 16066 50

32100

Page No 2 of 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

16034

50

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tonsil000

Potential tons1000 Total Pyritic CaCO3 tons as CaC03

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10

f
t 27133 263 212 8068 19095

Coal

Bottom 10

f
t 12156 268 223 8334 3367

YO04xls 201 PM4 1
1 012 00 8

AEC 03471



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200234

Field Engineer Kim Cecil

Surface Elevation 1230
Drill Hole Coordinates State Plane 1927 NA Datum

4

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft

To

Iftl Strat

679100

2428450

L J Hughes sons

Water Physical

Page No 1 of 5

Thickness of

Hard Rock

2500 000 2500 Casing

290 2500 2790 Sandstone
000

Yes cs es 2 90
610 2790 3400 Cla stone Yes cv ev 0 00
400 3400 3800 Shale gy ss stks Yes cm em 0 00
320 3800 4120 Core Loss 000
180 4120 4300 Cla stone dk Yes cv ev 0 00
220 4300 4520 Shale dk gy I

s nods Yes ak cm em 0 00
120 4520 4640 Shale red cm em 0 00
900 4640 5540 Shale gm ss stks I

s nods
ak cm em 0 00

130 5540 5670 Cla tone red
cv ev 0 00

250 5670 5920 Shale gy sandy Is nods
ak cm em 0 00

110 5920 6030 Shale red gy sandy cm em 0 00
200 6030 6230 Shale gy ss stks I

s nods
ak cm em 0 00

185 6230 6415 Sandstone gy massive
cs es 1 85

505 6415 6920 Shale gy as stks I
s nods

ak cm em 0 00
170 6920 7090 Cla stone red

cv ev 0 00
230 7090 7320 Cla stone red

cv ev 0 00
270 7320 7590 Cla stone dk

cv ev 0 00
710 7590 8300 Core Loss

0 00
1970 8300 10270 Shale gy as stks cm em 0 00070 10270 10340 Shale red sandy cm em 0 00270 10340 10610 Shale gy as stks cm em 0 00
170 10610 10780 Shale red cm em 0 00055 10780 10835 Shale dk cm em 0 00
105 10835 10940 Shale red cm em 0 00
140 10940 11080 Shale dk cm em 0 00
015 11080 11095 Shale blk coal stks

ac cm em 0 00
025 11095 11120 Shale dk cm em 0 00655 11120 11775 Cla stone dk gy Is nods

ak cv ev 0 00
295 11775 12070 Shale ss stks is nods

ak cm em 0 00220 12070 12290 CIa tone red
cv ev 0 00240 12290 12530 Cla stone gy I

s nods
ak cv ev 0 00

780 12530 13310 Cla stone red
cv ev 0 00

135 13310 13445 Shale gy is nods
ak cm em 0 00

115 13445 13560 Shale gy sandy I
s nods

ak cm em 0 00
290 13560 13850 Sandstone gy sh stks

cs es 2 90425 13850 14275 Shale dk gy I
s nods

ak cm em 0 00
135 14275 14410 Shale gy sandy I

s nods
ak cm em 0 00

245 14410 14655 Shale gy ss stks I
s nods

ak cm em 0 00
175

8 6

14655 14830 Shale red gy ss stks I
s nods ak cm em 000

0 14830 15690 Shale dk gy ss stks I
s nods ak cm em 0 00430 15690 16120 Shale dk interbedded ss I

s nods ak cm em 0 00230

0 6

16120 16350 Shale dk

I
s nods

ak cm em 000
0 16350 16410 Shale red cm em 0 00040 16410 16450 Shale dk cm em 0 00

140 16450 16590 Shale dk gy I
s nods

ak cm em 0 00
155 16590 16745 Cla stone dk gy I

s nods ak cv ev 0 00
145 16745 16890 Cla tone gy I

s nods
ak cv ev 0 00

195 16890 17085 Limestone shale y nodular
ak cs es 1 95

175 17085 17260 Shale red

is

nods
ak cm em 0 00250 17260 17510 Shale dk gy ss stks I

s nods
ak cm em 0 00

750 17510 18260 Shale dk gy sandy I
s nods ak cm em 0 00240 18260 18500 Sandstone gy massive

cs es 2 40690 18500 19190 Shale dk gy sandy cm em 0 00
270 19190 19460 Cla stone dk

cv ev 0 00050 19460 19510 Limestone shale y nodular ak cs es 0 50080 19510 19590 Claystone gy I
s nods

ak cv ev 000

CLC200234x16

HR

210 PM1 12803

AEC 03472



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200234

Thickness

Depth

From To

it Strata

Water

Bearing

Page No 2 of 5

Thickness of

Physical Hard Rock

Properties HR ft

380 19590 19970 Shale dk gy ss stks Is

nods ak cm em 000

210 19970 20180 Sandstone gy sh stks cs as 210

540 20180 20720 Shale dk cm em 000

365 20720 21085 Cla stone dk cv ev 000

081 21085 21166 Shale blk ac cm em 000

016 21166 21182 Shale blk coal stks ac cm em 000

245 21182 21427 Shale dk gy ss stks cm em 000

029 21427 21456 Shale blk ac cm em 000

038 21456 21494 Shale dk gy I
s nods ak cm em 000

111 21494 21605 Limestone shaley nodular ak cs es 111

190 21605 21795 Shale dk gy Is

nods ak cm em 000

135 21795 21930 Cla stone dk gy I
s nods ak cv ev 000

140 21930 22070 Shale dk gy interbedded ss cm em 000

190 22070 22260 Shale dk cm em 000

032 22260 22292 Shale bik coal stks ac cm em 000

069 22292 22361 Coal sh stks WASHINGTON No 12 ac cv ev 000

150 22361 22511 Coal ac cv ev 000

042 22511 22553 Shale dk gy coal stks ac cm em 000

019 22553 22572 Coal bone stks ac cv ev 000

028 22572 22600 Shale dk gy coal stks ac cm em 000

019 22600 22619 Coal pyrite ac cv ev 000

109 22619 22728 Coal bone stks ac cv ev 000

036 22728 22764 Shale dk gy coal stks ac cm em 000

131 22764 22895 C la stone dk cv ev 000

365 22895 23260 Cla tone dk gy Is

nods ak cv ev 000

570 23260 23830 Shale dk gy Is nods ak cm em 000

910 23830 24740 Cla stone dk gy Is nods ak cv ev 000

590 24740 25330 Shale dk gy I
s nods ak cm em 000

970 25330 26300 Shale dk gy ss stks

Is

nods ak cm em 000

250 26300 26550 Shale dk gy interbedded ss I
s nods ak cm em 000

250 26550 26800 Shale dk gy ss stks I
s nods ak cm em 000

325 26800 27125 Shale dk gy I
s nods ak cm em 000

030 27125 27155 Shale dk cm em 000

045 27155 27200 Bone coal layers WAYNESBURG A ac cv ev 000

014 27200 27214 Coal bone stks ac cv ev 000

016 27214 27230 Pyrite ac cs es 000

067 27230 27297 Coal bone stks ac cv ev 000

025 27297 27322 Shale dk cm em 000

016 27322 27338 Coal sh stks ac cv ev 000

052 27338 27390 Shale dk gy coal stks ac cm em 000

070 27390 27460 Shale dk gy Is nods ak cm em 000

031 27460 27491 Shale dk gy coal stks ac cm em 000

026 27491 27517 Coal ac cv ev 000

009 27517 27526 Shale blk coal stks ac cm em 000

032 27526 27558 Coal ac cv ev 000

078 27558 27636 Coal sh stks ac cv ev 000

014 27636 27650 Shale blk ac cm em 000

050 27650 27700 Limestone shaley nodular ak cs es 050

070 27700 27770 Shale blk ac cm em 000

070 27770 27840 Shale dk gy Is nods ak cm em 000

130 27840 27970 Limestone shale nodular ak cs es 130

085 27970 28055 Claystone dk gy Is nods ak cv ev 000

595 28055 28650 Shale dk gy Is nods ak cm em 000

090 28650 28740 Limestone shaley nodular ak cs es 090

075 28740 28815 Sandstone gy calcite cemented ak cs es 075

690 28815 29505 Shale dk gy ss stks Is

nods ak cm em 000

165 29505 29670 Cla stone dk gy Is

nods ak cv ev 000

180 29670 29850 Limestone nodular ak cs es 180

205 29850 30055 Limestone shale y nodular ak cs es 205

460 30055 30515 Shale dk gy interbedded ss Is nods ak cm em 000

285 30515 30800 Shale dk gy ss stks cm em 000

150 30800 30950 Shale dk cm em 000

190 30950 31140 Limestone shale y nodular ak cs es 190

135 31140 31275 Limestone nodular ak cs es 135

115 31275 31390 Limestone shale y nodular ak cs es 115

270 31390 31660 Cla tone dk Is nods ak cv ev 000

100 31660 31760 Shale blk ac cm em 000

095 31760 31855 Limestone shaley nodular ak cs es 095

CLC200234xis 210 PM112303

AEC 03473
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DIAMOND DRILL HOLE CLC200234

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearin

Page No 3 of 5

Thickness of

Physical Hard Rock

Properties HR ft
115 31855 31970 Shale dk gy I

s nods ak cm em 000
360 31970 32330 Shale dk gy ss stks I

s nods ak cm em 000
045 32330 32375 Sandstone gy sh stks Cs es 045
085 32375 32460 Shale dk gy Is

nods ak cm em 000
205 32460 32665 Shale dk gy interbedded ss I

s nods ak cm em 000
195 32665 32860 Shale dk gy ss stks Is nods ak cm em 000
290 32860 33150 Sandstone gy sh stks Cs es 290
615 33150 33765 Shale dk gy ss stks Is

nods ak cm em 000
033 33765 33798 Cla stone dk gy I

s nods ak cv ev 000
011 33798 33809 Shale blk coal stks ac cm em 000
007 33809 33816 Bone coal layers WAYNESBURG No 11 ac cv ev 000
009 33816 33825 Coal bone stks ac cv ev 000
145 33825 33970 Cla stone dk cv ev 000
160 33970 34130 Shale dk gy I

s nods ak cm em 000
060 34130 34190 Limestone shale y nodular ak cs es 060
100 34190 34290 Limestone nodular ak cs es 100
140 34290 34430 Limestone shale y nodular ak cs es 140
370 34430 34800 Shale dk gy Is nods ak cm em 000
230 34800 35030 Limestone shaley layered ak cs es 230
120 35030 35150 Limestone massive ak cs es 120
190 35150 35340 Shale dk gy I

s nods ak cm em 000
150 35340 35490 Umestone shale y mosaic ak cs es 150
250 35490 35740 Limestone shale y layered ak cs es 250
090 35740 35830 Limestone nodular ak cs es 090
330 35830 36160 Shale dk I

s nods ak cm em 000
075 36160 36235 Limestone shale y nodular ak cs es 075
075 36235 36310 Shale dk gy Is nods ak cm em 000
155 36310 36465 Limestone shaley nodular ak cs es 155
185 36465 36650 Shale dk Is nods ak cm em 000
500 36650 37150 Shale dk gy ss stks cm em 000
260 37150 37410 Sandstone sh stks Cs es 260
130 37410 37540 Shale dk gy interbedded ss cm em 000
255 37540 37795 Sandstone massive cs es 255
245 37795 38040 Claystone red

I
s nods ak cv ev 000

225 38040 38265 Shale dk gy I
s nods ak cm em 000

115 38265 38380 Limestone nodular ak cs es 115
145 38380 38525 Shale dk

I
s nods ak cm em 000

085 38525 38610 Limestone shaley nodular ak cs es 085
185 38610 38795 Shale dk

I
s nods ak cm em 000

085 38795 38880 Limestone shale y nodular ak cs es 085
110 38880 38990 Limestone nodular ak cs es 110
470 38990 39460 Shale gy I

s nods ak cm em 000
240 39460 39700 Limestone shaley nodular ak cs as 240
230 39700 39930 Shale dk

I
s nods ak cm em 000

160 39930 40090 Limestone shale y nodular ak cs as 160
080 40090 40170 Shale gy I

s nods ak cm em 000
310 40170 40480 Limestone shale y nodular ak cs es 310
140 40480 40620 Limestone massive ak cs es 140
105 40620 40725 Shale

I
s nods ak cm em 000

075 40725 40800 Limestone shaley nodular ak cs as 075
330 40800 41130 Shale dk I

s nods ak cm em 000
230 41130 41360 Limestone shale y nodular ak cs es 230
420 41360 41780 Shale gy I

s nods ak cm em 000
050 41780 41830 Limestone shale y nodular ak cs es 050
030 41830 41860 Limestone nodular

ak cs es 030
100 41860 41960 Shale dk gy I

s nods ak cm em 000
090 41960 42050 Limestone shale y nodular ak cs es 090
140 42050 42190 Shale

I
s nods ak cm em 000

410 42190 42600 Limestone nodular ak cs es 410
140 42600 42740 Cla tone m Is nods ak cv ev 000
405 42740 43145 Shale m Is nods

ak cm em 000
465 43145 43610 Shale dk gy Is nods ak cm em 000
240 43610 43850 Limestone nodular

ak cs es 240
160 43850 44010 Shale dk Is nods ak cm em 000
610 44010 44620 Limestone shale y nodular ak cs es 610
060 44620 44680 Shale dk gy Is nods ak cm em 000
095 44680 44775 Limestone massive

ak cs es 095
040 44775 44815 Shale dk I

s nods ak cm em 000

CLC200234x1s
210 PM112803

AEC 03474
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Thickness of

Physical Hard Rock

Properties HR ft
175 44815 44990 Limestone massive ak cs as 175
130 44990 45120 Claystone gm I

s nods ak cv ev 000
135 45120 45255 Cla tone m cv ev 000
545 45255 45800 Limestone nodular ak cs as 545
065 45800 45865 Shale dk gy I

s nods ak cm em 000
150 45865 46015 Limestone layered ak cs as 150
130 46015 46145 Limestone massive ak cs as 130
080 46145 46225 Cla stone gm I

s nods ak cv ev 000
155 46225 46380 Limestone nodular ak cs as 155
140 46380 46520 Cla stone gm I

s nods ak cv ev 000
255 46520 46775 Limestone shale v nodular ak CS as 255
440 46775 47215 Shale dk gy I

s nods ak cm em 000
740 47215 47955 Limestone nodular ak cs as 740
135 47955 48090 Cla stone dk gy I

s nods ak cv ev 000
206 48090 48296 Cla stone dk

cv ev 000
021

045

48296

48317

48317

48362

Shale blk coal stks

Coal bone stks SEWICKLEY No 9

ac cm em

ac cv ev

000

000
007 48362 48369 Cla stone dk cv ev 000
034 48369 48403 Coal bone stks

ac cv ev 000
122 48403 48525 Cla stone dk

cv ev 000
195 48525 48720 Cla tone dk I

s nods ak cv ev 000
420 48720 49140 Shale gy as stks cm em 000
075 49140 49215 Shale dk cm em 000
025 49215 49240 Shalegy ss stks cm em 000
205 49240 49445 Shale dk cm em 000
1065 49445 50510 Shale gy ss stks I

s nods ak cm em 000
185 50510 50695 Shale gy ss stks cm em 000
085 50695 50780 Shale dk gy I

s nods ak cm em 000
154 50780 50934 Shale dk cm em 000
022 50934 50956 Shale blk

ac cm em 000
180 50956 51136 Shale blk coal stks ac cm em 000
178 51136 51314 Cla stone dk

cv ev 000
109 51314 51423 Coal sh stks FISHPOT ac cv ev 000
019 51423 51442 Cla stone dk

cv ev 000
044 51442 51486 Coal sh stks

ac cv ev 000
018 51486 51504 Bone coal layers ac cv ev 000
081 51504 51585 Cla tone dk

cv ev 000
170 51585 51755 Limestone nodular ak cs as 170
100 51755 51855 Limestone mosaic

ak cs as 100
040 51855 51895 Shale dk gy Is nods ak cm em 000
195 51895 52090 Limestone mosaic

ak Cs as 195
110 52090 52200 Limestone nodular

ak cs as 110
020 52200 52220 Shale dk gy I

s nods ak cm em 000
215 52220 52435 Limestone nodular ak Cs es 215
030 52435 52465 Shale dk gy I

s nods ak cm em 000
195 52465 52660 Limestone nodular ak cs as 195
175 52660 52835 Limestone mosaic ak cs as 175
195 52835 53030 Limestone nodular ak cs as 195
060 53030 53090 Shale gm I

s nods ak cm em 000
240 53090 53330 Limestone shale y nodular ak es as 240
055 53330 53385 Cla tone gm cv ev 000
065 53385 53450 Limestone massive ak cs as 065
190 53450 53640 Shale dk gy I

s nods ak cm em 000
300 53640 53940 Shale m

I
s nods ak cm em 000

090

120

53940

54030

54030

54150

Sandstone gy sh stks

Shale dk gy I
s nods

Cs as

ak cm em
090

000
325 54150 54475 Shale dk cm em 000
480 54475 54955 Limestone shale y nodular ak es as 480
125 54955 55080 Cla stone cv ev 000
007 55080 55087 Shale blk

ac cm em 000
094 55087 55181 Coal bone stks REDSTONE ac cv ev 000
039 55181 55220 Shale blk

ac cm em 000
070 55220 55290 Cla tone cv ev 000
170 55290 55460 Shale cly ss stks

I
s nods ak cm em 000

045 55460 55505 Shale blk ac cm em 000
055 55505 55560 Limestone shaley nodular ak cs es 055
170 55560 55730 Shale dk gy Is nods ak cm em 000
125 55730 55855 Limestone massive ak cs as 125

Depth

From

ft
To

Ift1

DIAMOND DRILL HOLE CLC200234

Strata

CLC200234zls 210 PM112e03

AEC 03475



ATTACHMENT 13

4

4

DIAMOND DRILL HOLE CLC200234

Thickness

ft

Depth

From

ft

To

Ift1 Strata

Water

Bearini

Page No 5 of 5

Thickness of

Physical Hard Rock

Properties HR ft
020 55855 55875 Shale dk gy I

s nods ak cm em 000

010 55875 55885 Limestone massive ak cs es 010

070 55885 55955 Limestone shaley nodular ak cs es 070

090 55955 56045 Limestone nodular ak Cs es 090

070 56045 56115 Limestone shaley nodular ak cs as 070

635 56115 56750 Limestone nodular ak cs es 635

050 56750 56800 Shale dk gy I
s nods ak cm em 000

095 56800 56895 Limestone nodular ak cs es 095

165 56895 57060 Limestone shaley nodular ak cs es 165

085 57060 57145 Shale dk gy I
s nods ak cm em 000

565 57145 57710 Cla tone I
s nods ak cm em 000

152 57710 57862 Cla tone blk tan layered ac cv ev 000

012 57862 57874 Cla stone blk ac cv ev 000

026 57874 57900 Shale bik ac cm em 000

094 57900 57994 Cla stone tan cv ev 000

025 57994 58019 Coal bone stks PITTSBURGH No 8 ac cv ev 000

003 58019 58022 rite ac cs as 000

023 58022 58045 Coal bone stks ac cv ev 000

137 58045 58182 Coal ac cv ev 000

006 58182 58188 Shale blk coal stks ac cm em 000

051 58188 58239 Coal ac cv ev 000

003 58239 58242 Shale blk ac cm em 000

145 58242 58387 Coal ac cv ev 000

002 58387 58389 Shale dk cm em 000

100 58389 58489 Coal ac cv ev 000

002 58489 58491 rite ac cs es 000

012 58491 58503 Coal ac cv ev 000

002 58503 58505 Shale bik coal stks ac cm em 000

085 58505 58590 Shale dk cm em 000

145 58590 58735 Limestone shale y nodular ak cs es 145

460 58735 59195 Shale gy ss stks I
s nods ak cm em 000

040 59195 59235 Cla stone dk gy I
s nods ak cv ev 000

180 59235 59415 Cla tone dk gy sandy Is

nods ak cv ev 000

040 59415 59455 Shale dk gy sandy Is nods ak cm em 000

030 59455 59485 Cla stone dk gy sandy Is nods ak cv ev 000

050 59485 59535 Cla stone cv ev 000

345 59535 59880 Shalegy ss stks Is nods ak cm em 000

205 59880 60085 Sandstonegy massive cs es 205

175 60085 60260 Shale gy ss stks cm em 000
Total Depth 60260

Acid Producing ac

Alkaline Producing ak

Compactible c vvery rnmoderate sslight

Erodible a vvery rnmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 14176 24
Soft Rock 46084 76

60260

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 f
t

Coal

Bottom 10 ft

CLC200234xls

14176

14176

24

210 PM11128103

AEC 03476

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200235

Field Engineer Kim Cecil

Surface Elevation 1160

Drill Hole Coordinates State Plane 1927 NA Datum

4
1

Northing

Easting

Drilling Company

Thickness

Ift

Depth

From

ft

To

Iftl Strata

675480

2416150

Kerogen Resources

Water

Bearint

Page No 1 of 4

Thickness of

Physical Hard Rock

Properties HR ft
2500 000 2500 Casing 000

440 2500 2940 Shale gy sandy Yes cm em 000

370 2940 3310 Claystone cv ev 000
080 3310 3390 Claystone red

cv ev 000
370 3390 3760 Claystone cv ev 000
215 3760 3975 Claystone gy I

s nods ak cv ev 000
055 3975 4030 Cla stone redl cv ev 000

035 4030 4065 Cla stone gy Is nods ak cv ev 000
080 4065 4145 Limestone shale y nodular ak cs es 080
130 4145 4275 Cla stone red cv ev 000

165 4275 4440 Cla stone gy Is nods ak cv ev 000

230 4440 4670 Shale gy sandy Is nods ak cm em 000
390 4670 5060 Sandstone gy calcite cemented ak cs es 390
235 5060 5295 Shale gy sandy Is

nods ak cm em 000
055 5295 5350 Cla stone gy Is nods ak cv ev 000
020 5350 5370 Cla stone red

cv ev 000
075 5370 5445 Cla stone cv ev 000
035 5445 5480 Cla stone red cv ev 000
175 5480 5655 Cla stone gy Is nods ak cv ev 000
220 5655 5875 Shale gy ss stks cm em 000
030 5875 5905 Shale cm em 000
450 5905 6355 Cla tone red cv ev 000
175 6355 6530 Shale dk cm em 000
470 6530 7000 Cla stone dk gy Is nods ak cv ev 000
280 7000 7280 Shale gy sandy Is nods ak cm em 000

1240 7280 8520 Shale gy ss stks Is

nods ak cm em 000
055 8520 8575 Sandstone gy calcite cemented ak cs es 055
085 8575 8660 Cla stone blk tan layered ac cv ev 000
407 8660 9067 Cla stone dk

cv ev 000
021 9067 9088 Shale blk A ac cm em 000
104 9088 9192 Coal bone stks W SHINGTON No 12 ac cv ev 000
056 9192 9248 Coal sh layers ac cv ev 000
028 9248 9276 Cla stone dk ak cv ev 000
113 9276 9389 Coal bone stks •rd ac cv ev 000
321 9389 9710 Cla stone dk cv ev 000

1045 9710 10755 Cla stone dk gy I
s nods ak cv ev 000

110 10755 10865 Cla stone gy I
s nods ak cv ev 000

190 10865 11055 Shale gy ss stks I
s nods ak cm em 000

295 11055 11350 Sandstone gy calcite cemented ak cs es 295
465 11350 11815 Sandstone gy sh stks cs es 465
980 11815 12795 Sandstone gy calcite cemented ak cs es 980
650 12795 13445 Sandstone gy sh stks cs as 650
860 13445 14305 Sandstone gy massive cs es 860
1820 14305 16125 Sandstone sh stks cs as 1820
780 16125 16905 Sandstone crosbeds cs as 780
342 16905 17247 Sandstone massive cs es 342
049 17247 17296 Coal rite WAYNESBURG Ai ac cv ev 000
041 17296 17337 Coal bone stks ac cv ev 000
015 17337 17352 Shale blk ac cm em 000

058 17352 17410 Limestone shaley nodular ak cs es 058
030 17410 17440 Shale dk

I
s nods ak cm em 000

030 17440 17470 Shale blk ac cm em 000
790 17470 18260 Cla stone gy Is

nods ak cv ev 000
060 18260 18320 Cla stone red cv ev 000
390 18320 18710 Cta stone Is nods ak cv ev 000
160 18710 18870 Shale ss stks I

s nods ak cm em 000
295 18870 19165 Sandstone calcite cemented ak cs es 295

CLC200235xls 212 PMI12303

AEC 03477



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200235

Thickness

n
Depth

From

ft

To

Strata

Water

Bearing

Page No 2 of 4

Thickness of

Physical Hard Rock

Properties HR ft
365 19165 19530 Shale gy ss stks I

s nods ak cm em 000
510 19530 20040 Shale gy I

s nods ak cm em 000
115 20040 20155 Limestone massive ak cs es 115
075 20155 20230 Shale dk Is nods ak cm em 000
315 20230 20545 Shale gy ss stks I

s nods ak cm em 000
220 20545 20765 Sandstone crossbeds cs es 220
085 20765 20850 Shale ss stks I

s nods ak cm em 000
115 20850 20965 Shale gy I

s nods ak cm em 000
115 20965 21080 Cla stone grn cv ev 000
040 21080 21120 Shale dk cm em 000
030 21120 21150 Shale dk Is nods ak cm em 000
280 21150 21430 Limestone layered ak cs es 280
035 21430 21465 Shale blk ac cm em 000
200 21465 21665 Shale dk

I
s nods ak cm em 000

296 21665 21961 Cla stone dk cv ev 000
027 21961 21988 Shale blk j

ac cm em 000
014 21988 22002 Bone coal layers WAYNESBURG No 11 ac cv ev 000
044 22002 22046 Coal bone stks ac cv ev 000
017 22046 22063 Cla stone blk ac cv ev 000
087 22063 22150 Shale dk cm em 000
545 22150 22695 Shale dk gy I

s nods ak cm em 000
535 22695 23230 Sandstone gy sh stks cs es 535
220 23230 23450 Shale dk gy Is nods ak cm em 000
112 23450 23562 Shale dk cm em 000
038 23562 23600 Coal bone stks LITTLE WAYNESBURG ac cv ev 000
155 23600 23755 Cla stone dk I

s nods ak cv ev 000
145 23755 23900 Shale dk gy I

s nods ak cm em 000
135 23900 24035 Limestone shale y massive ak cs es 135
415 24035 24450 Shale gy Is

nods ak cm em 000
060 24450 24510 Limestone massive ak cs es 060
225 24510 24735 Shale dk gy Is nods ak cm em 000
125 24735 24860 Limestone massive ak cs es 125
070 24860 24930 Shale dk gy Is

nods ak cm em 000
080 24930 25010 Limestone shale y nodular ak cs es 080
030 25010 25040 Shale dk gy Is nods ak cm em 000
160 25040 25200 Limestone shale y nodular ak cs es 160
280 25200 25480 Shale dk gy Is nods ak cm em 000
195 25480 25675 Limestone nodular ak cs es 195
045 25675 25720 Shale dk gy I

s nods ak cm em 000
085 25720 25805 Limestone nodular ak cs es 085
115 25805 25920 Claystone cv ev 000
060 25920 25980 Limestone shaley layered ak cs es 060
410 25980 26390 Shale dk gy Is

nods ak cm em 000
065 26390 26455 Limestone shale y nodular ak cs es 065
135 26455 26590 Limestone shale y layered ak cs es 135
050 26590 26640 Cla stone red

cv ev 000
270 26640 26910 Cla stone dk

cv ev 000
410 26910 27320 Shale gm I

s nods ak cm em 000
070 27320 27390 Cla stone red

cv ev 000
095 27390 27485 Cla stone dk cv ev 000
995 27485 28480 Shale dk

Is

nods
ak cm em 000

475 28480 28955 Shale gy ss stks I
s nods ak cm em 000

130 28955 29085 Cla stone I
s nods ak cv ev 000

160 29085 29245 Limestone shale y nodular ak cs es 160
255 29245 29500 Shale dk gy I

s nods ak cm em 000
135 29500 29635 Limestone shale y massive ak cs es 135
390 29635 30025 Shale gy I

s nods
ak cm em 000

240 30025 30265 Limestone massive ak cs es 24077 895 30265 31160 Shale dk

Is nods ak cm em 000
265 31160 31425 Sandstone gy calcite cemented ak cs es 265
160 31425 31585 Shale dk I

s nods ak cm em 000
070 31585 31655 Limestone nodular ak cs es 070
260 31655 31915 Shale dk I

s nods ak cm em 000
330 31915 32245 Limestone shale y nodular ak cs es 330
220 32245 32465 Shale gy I

s nods ak cm em 000
390 32465 32855 Shale gm Is nods ak cm em 000
505 32855 33360 Shale dk gy Is nods ak cm em 000
335 33360 33695 Limestone shale y nodular ak cs es 335

CLC200235xls 212 PM112B03

AEC 03478
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DIAMOND DRILL HOLE CLC200235

4

Thickness

Depth

From

Ift

To

ftl Strata

Water

Bearing

Physical

Properties

Page No 3 of 4

Thickness of

Hard Rock

HR ft
175 33695 33870 Shale dk gy I

s nods ak cm em 000
075 33870 33945 Limestone shaley nodular ak cs es 075
055 33945 34000 Shale dk gy I

s nods ak cm em 000

040 34000 34040 Limestone shale y nodular ak cs es 040

485 34040 34525 Shale gy Is nods ak cm em 000

285 34525 34810 Limestone shale y nodular ak cs es 285

265 34810 35075 Cla stone gm Is nods ak cv ev 000

655 35075 35730 Limestone massive ak cs es 655

025 35730 35755 Shale dk gy Is nods ak cm em 000

100 35755 35855 Limestone layered ak cs es 100

130 35855 35985 Limestone shaley nodular ak cs es 130

055 35985 36040 Shale gy Is nods ak cm em 000

130 36040 36170 Limestone shale nodular ak cs es 130
100 36170 36270 Claystone gm Is nods ak cv ev 000

390 36270 36660 Limestone shale y nodular ak cs es 390

730 36660 37390 Limestone shale y layered ak cs es 730

040 37390 37430 Claystone gm I
s nods ak cv ev 000

050 37430 37480 Claystone dk gy Is nods ak cv ev 000
246 37480 37726 Claystone dk cv ev 000

011 37726 37737 Shale blk coal stks ac cm em 000
012 37737 37749 Bone coal layers SEWICKLEY No 9 ac cv ev 000

057 37749 37806 Coal bone stks ac cv ev 000

005 37806 37811 Shale blk ac cm em 000
113 37811 37924 Coal bone stks ac cv ev 000
005 37924 37929 Pyrite ac cs es 000

089 37929 38018 Coal bone stks ac cv ev 000
237 38018 38255 Cla tone dk gy I

s nods ak cv ev 000
1325 38255 39580 Shale gy ss stks I

s nods ak cm em 000
363 39580 39943 Shale dk cm em 000
038 39943 39981 Shale blk coal stks ac cm em 000
011 39981 39992 Shale dk cm em 000
057 39992 40049 Coal sh stks FISHPOT ac cv ev 000
062 40049 40111 Coal bone stks ac cv ev 000
011 40111 40122 Shale dk cm em 000
093 40122 40215 Coal bone stks ac cv ev 000
002 40215 40217 Shale dk cm em 000
009 40217 40226 Coal bone stks ac cv ev 000
002 40226 40228 Shale dk cm em 000
021 40228 40249 Coal bone stks ac cv ev 000
017 40249 40266 Shale dk cm em 000
066 40266 40332 Coal sh stks ac cv ev 000
008 40332 40340 Shale blk ac cm em 000
115 40340 40455 Shale dk I

s nods ak cm em 000
250 40455 40705 Limestone nodular ak cs as 250
035 40705 40740 Shale dk gy I

s nods ak cm em 000

260 40740 41000 Limestone shale y nodular ak cs es 260
030 41000 41030 Shale dk gy Is nods ak cm em 000

245 41030 41275 Limestone shale y nodular ak cs es 245

025 41275 41300 Shale dk gy I
s nods ak cm em 000

270 41300 41570 Limestone shale y nodular ak cs es 270
300 41570 41870 Limestone shaley mosaic ak cs as 300
360 41870 42230 Cla stone gm I

s nods ak cv ev 000
065 42230 42295 Shale gy ss stks I

s nods ak cm em 000
1115 42295 43410 Sandstone gy sh stks cs es 1115
090 43410 43500 Shale dk cm em 000
045 43500 43545 Shale dk gy Is nods ak cm em 000

215 43545 43760 Limestone nodular ak cs es 215
190 43760 43950 Cla tone gm Is nods ak cv ev 000

132 43950 44082 Cla stone cv ev 000
007 44082 44089 Shale blk ac cm em 000
005 44089 44094 Shale dk cm em 000
026 44094 44120 Shale blk coal stks

ac cm em 000
089 44120 44209 Cla stone dk cv ev 000

180 44209 44389 Shale dk gy Is nods ak cm em 000

054 44389 44443 Shale gy ss stks I
s nods ak cm em 000

003 44443 44446 Shale blk coal stks ac cm em 000
023 44446 44469 Shale dk cm em 000
095 44469 44564 Limestone shale y layered ak cs es 095

CLC200235xls 212 PM112803

AEC 03479
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200235

Thickness

Depth

From

ft
To

ft Strata

Water Physical

Page No 4 of 4

Thickness of

Hard Rock

095 44564 44659 Shale dk gy I
s nods ak cm em 000

080 44659 44739 Limestone shaley nodular ak cs as 080
050 44739 44789 Shale dk py I

s nods ak cm em 000
155 44789 44944 Limestone nodular ak cs es 155
020

7
44944 44964 Shale dk gy I

s nods ak cm em 000
7 790 44964 45754 Limestone nodular ak cs as 790

230 45754 45984 Limestone shale nodular ak cs as 230
070 45984 46054 Limestone nodular ak cs as 070
045 46054 46099 Shale gy I

s nods ak cm em 000
035 46099 46134 Limestone massive ak Cs as 035
130 46134 46264 Shale dk gy Is nods ak cm em 000
180 46264 46444 CI tone gy I

s nods ak cv ev 000
165 46444 46609 Shale dk gy I

s nods ak cm em 000
210 46609 46819 Cla tone dk cv ev 000
015 46819 46834 Cla tone tan

cv ev 000
218 46834 47052 Cla tone blk tan layered ac cv ev 000
008 47052 47060 Shale blk coal Silks

ac cm em 000
027 47060 47087 Coal sh stks PITTSBURGH No 8 ROOF COAL ac cv ev 000
003 47087 47090 Shale dk cm em 000
019 47090 47109 Shale blk coal stks ac cm em 000
081 47109 47190 Shale blk

ac cm em 000
009 47190 47199 rite

ac cs as 000
027 47199 47226 Shale blk ac cm em 000
157 47226 47383 Coal PITTSBURGH No8 ac cv ev 000
005 47383 47388 Shale blk coal stks

ac cm em 000
060 47388 47448 Coal

ac cv ev 000
003 47448 47451 Shale blk

ac cm em 000
268

021

47451

47719

47719

47740

Coal

Coal bone stks
ac cv ev

ac cv ev

000

000
003 47740 47743 Shale blk coal stks ac cm em 000
100

095

47743

47843

47843

47938

Shale dk

Shalegy Is nods
cm em

ak cm em
000

000
240 47938 48178 Shale gy ss stks Is nods ak cm em 000
250 48178 48428 Cla tone dk gy I

s nods ak cv ev 000
145 48428 48573 Shale sand I

s nods ak cm em 000
075 48573 48648 Shale interbedded ss Is

nods ak cm em 000
436

T
48648 49084 Sandstone sh stks

cs as 436

17936

Acid Producing ac

Alkaline Producing ak

Compactible c vvery rrrmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Hard Rock 17936

Soft Rock 31148

Percent

37
63

49084

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 ft

Coal

Bottom 10 ft

CLC200235xls

ft

Potential CaCO3

Acidity tons Deficiency

11000 tons as tonsl000

CaCO3 tons as CaCO3

Total Sul Total Sul

17936

37

212 PM7128103

AEC 03480



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200238

Field Engineer Kim Cecil

Surface Elevation 1310

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ft Strata

669000

2419850

Kerogen Resources

Water Physical

Page No 1 of 5

Thickness of

Hard Rock

2500 000 2500 Casing 000
075 2500 2575 Limestone shale y nodular ak cs es 075
595 2575 3170 Cla stone cv ev 000
170 3170 3340 Cla stone red

cv ev 000
310 3340 3650 Cla stone red

cv ev 000
790 3650 4440 Cla tone red

cv ev 000
195 4440 4635 Shale gy sand cm em 000
620 4635 5255 Shale red cm em 000
225 5255 5480 Shale cm em 000
380 5480 5860 Shale gy as stks cm em 000
415 5860 6275 Shale red cm em 000
175

030

6275

6450

6450

6480

Shale dk

Limestone shale y nodular

cm em

ak cs es

000

030
360 6480 6840 Cla stone dk

cv ev 000
360

290

6840

7200

7200

7490

Cla tone red

Shale gy Is nods

cv ev

ak cm em
000
000

760 7490 8250 Shale gy as stks is nods ak cm em 000
160 8250 8410 Cla stone red

cv ev 000
330 8410 8740 Cla tone red

cv ev 000
400 8740 9140 Shalegy Is nods

ak cm em 000
140

410

9140

9280

9280

9690

Shale gy interbedded ss is

nods

Shale gy ss stks is nods

ak cm em

ak cm em
000
000

090 9690 9780 Shale red cm em 000
055 9780 9835 Shale gy sandy cm em 000
415 9835 10250 Shale gy ss stks cm em 000
315 10250 10565 Cla stone dk

cv ev 000
085 10565 10650 Limestone shale y nodular ak cs es 085
200 10650 10850 Shale dk cm em 000
240 10850 11090 Limestone shaley nodular

ak cs es 240
105 11090 11195 Shale gy interbedded as I

s nods ak cm em 000
155 11195 11350 Cla stone red

cv ev 000
440 11350 11790 Cla stone red

I
s nods ak cv ev 000

105 11790 11895 Cla stone red
cv ev 000

675 11895 12570 Cla tone red
cv ev 000

280 12570 12850 Shale dk cm em 000
490 12850 13340 Shale red cm em 000
350 13340 13690 Shale gy ss stks cm em 000
290 13690 13980 Shale red cm em 000
050 13980 14030 Limestone shale y nodular

ak cs es 050
230 14030 14260 Cla tone

cv ev 000
270 14260 14530 Cla stone red gy I

s nods ak cv ev 000
420 14530 14950 Cla stone red

cv ev 000
115 14950 15065 Shale dk gy sandy cm em 000
755 15065 15820 Shale red cm em 000
330 15820 16150 Shale dk gy ss stks cm em 000
050 16150 16200 Shale red cm em 000
480 16200 16680 Shale gy ss stks cm em 000
370 16680 17050 Shale gy interbedded as cm em 000
560 17050 17610 Shale cm em 000
265 17610 17875 Shale dk cm em 000
020 17875 17895 Coal bone stks JOLLYTOWN Aac cv ev 000
020 17895 17915 Shale blk

ac cm em 000
875 17915 18790 Shale dk gy is nods ak cm em 000
685 18790 19475 Shale red

is nods ak cm em 000
725 19475 20200 Shale red cm em 000
500 20200 20700 Shale cm em 000
480 20700 21180 Sandstonegy massive cs es 480

CLC200238xls
217 PM112803

AEC 03481
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ATTACHMENT 13

Thickness

ft
Water

Bearin

Page No 2 of 5

Thickness of

Physical Hard Rock

1400 21180 22580 Shale dk gy ss stks cm em 000
130 22580 22710 Claystone dk gy is nods ak cv ev 000
300 22710 23010 Shale dk gy I

s nods ak cm em 000
530 23010 23540 Claystone red

cv ev 000
1490 23540 25030 Shale gy ss stks Is

nods ak cm em 000
300 25030 25330 Shale gy interbedded ss cm em 000
900 25330 26230 Claystone dk gy Is nods ak cv ev 000
370 26230 26600 Shale dk gy ss stks I

s nods ak cm em 000
160 26600 26760 Shale dk gy interbedded ss cm em 000
600 26760 27360 Shale dk gy ss stks I

s nods ak cm em 000
250 27360 27610 Cla stone dk gy Is nods ak cv ev 000
200 27610 27810 Cla stone dk cv ev 000
048 27810 27858 Shale blk ac cm em 000
032 27858 27890 Shale blk coal stks ac cm em 000
041 27890 27931 Coal sh stks WASHINGTON No 12 ac cv ev 000
104 27931 28035 Coal bone stks ac cv ev 000
020 28035 28055 Coal sh stks ac cv ev 000
087 28055 28142 Bone coal layers ac cv ev 000
074 28142 28216 Coal sh stks

ac cv ev 000
020 28216 28236 Coal bone stks ac cv ev 000
734 28236 28970 Cla stone gy I

s nods ak cv ev 000
110 28970 29080 Shale gy sandy Is nods ak cm em 000
270 29080 29350 Sandstone gy sh stks cs as 270

1340 29350 30690 Sandstone gy massive Cs as 1340
230 30690 30920 Sandstone gy sh stks cs as 230
400 30920 31320 Shale gy sandy Is

nods ak cm em 000
190 31320 31510 Sandstone gy sh stks cs as 190
640 31510 32150 Sandstone gy massive cs as 640
810 32150 32960 Sandstone gy sh stks cs as 810
275 32960 33235 Sandstone gy massive cs as 275
265 33235 33500 Sandstone gy sh pebbles cs as 265
340 33500 33840 Sandstone gy massive cs as 340
555 33840 34395 Sandstone gy sh stks cs as 555
865 34395 35260 Sandstone gy massive cs as 865
600 35260 35860 Sandstone gy crossbeds cs as 600
080 35860 35940 Sandstone sh pebbles cs as 080
190 35940 36130 Shale dk ss stks cm em 000
085 36130 36215 Shale dk cm em 000
037 36215 36252 Shale dk gy coal stks ac cm em 000
042 36252 36294 Bone coal stks WAYNESBURG A ac cv ev 000
054 36294 36348 Coal bone stks ac cv ev 000
014 36348 36362 Shale blk coal stks ac cm em 000
118 36362 36480 Shale dk cm em 000
040 36480 36520 Shale blk ac cm em 000
075 36520 36595 Limestone shale y nodular ak cs as 075
295 36595 36890 Shale dk gy Is

nods ak cm em 000
450 36890 37340 Shale gy sandy I

s nods ak cm em 000
290 37340 37630 Shale gy interbedded ss I

s nods ak cm em 000
1020 37630 38650 Shale gy ss stks

I
s nods ak cm em 000

180 38650 38830 Sandstone gy calcite cemented ak cs as 180
570 38830 39400 Shale gy interbedded ss Is nods ak cm em 000
210 39400 39610 Shale gy ss stks I

s nods ak cm em 000
420 39610 40030 Shale dk cm em 000
140 40030 40170 Limestone nodular ak cs as 140
070 40170 40240 Shale rn Is nods ak cm em 000
530 40240 40770 Cla stone dk cv ev 000
500 40770 41270 Shale dk gy interbedded ss cm em 000
060 41270 41330 Shale dk gy I

s nods ak cm em 000
020 41330 41350 Shale bik

ac cm em 000
1450 41350 42800 Shale dk gy ss stks

I
s nods ak cm em 000

138 42800 42938 Shale dk cm em 000
035 42938 42973 Bone coal layers WAYNESBURG No 11 ac cv ev 000
004 42973 42977 Shale dk cm em 000
028 42977 43005 Shale blk coal stks ac cm em 000
800 43005 43805 Shale dk gy I

s nods ak cm em 000
135 43805 43940 Limestone nodular ak cs as 135
150 43940 44090 Limestone shaley nodular ak cs as 150
195 44090 44285 Limestone nodular ak cs as 195

Depth

From

ft

To

ft

DIAMOND DRILL HOLE CLC200238

Strata

CLC200238zis 217 PM112603

AEC 03482



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200238

4

Thickness

Depth

From

Ift

To

ft Strata

Water

Bearini

Page No 3 of 5

Thickness of

Physical Hard Rock

Properties HR ft
235 44285 44520 Shale dk gy I

s nods ak cm em 000

220 44520 44740 Limestone nodular ak cs as 220

285 44740 45025 Claystone dk gy Is

nods ak cv ev 000

065 45025 45090 Limestone shaley nodular ak cs es 065

180 45090 45270 Cia stone dk cv ev 000

025 45270 45295 Limestone shaley nodular ak cs as 025

395 45295 45690 Cia stone gy Is

nods ak cv ev 000

070 45690 45760 Limestone nodular ak cs as 070

325 45760 46085 Cla stone dk I
s nods ak cv ev 000

530 46085 46615 Shale gy ss stks cm em 000

065 46615 46680 Shale red gy Is nods ak cm em 000

345 46680 47025 Shale dk gy sandy Is nods ak cm em 000

450 47025 47475 Limestone shale y layered ak cs as 450

245 47475 47720 Shale gy Is

nods ak cm em 000

420 47720 48140 Shale ss stks cm em 000

350 48140 48490 Shale gy sandy Is nods ak cm em 000

070 48490 48560 Limestone shale y nodular ak cs as 070

370 48560 48930 Shale dk gy Is

nods ak cm em 000

070 48930 49000 Limestone shaley nodular ak cs as 070

440 49000 49440 Limestone nodular ak cs as 440

145 49440 49585 Limestone massive ak cs as 145

605 49585 50190 Shale gy Is nods ak cm em 000

180 50190 50370 Shale gy sandy I
s nods ak cm em 000

490 50370 50860 Shale gy ss stks I
s nods ak cm em 000

445 50860 51305 Shale dk gy Is nods ak cm em 000

185 51305 51490 Limestone massive ak cs as 185

095 51490 51585 Limestone shale y nodular ak cs as 095

315 51585 51900 Shale dk gy Is nods ak cm em 000

370 51900 52270 Shale gy Is

nods ak cm em 000

300 52270 52570 Limestone shale y nodular ak cs as 300

175 52570 52745 Shale dk gy Is nods ak cm em 000

335 52745 53080 Limestone shaley layered ak cs as 335

700 53080 53780 Shale dk gy Is

nods ak cm em 000

370 53780 54150 Limestone shale y layered ak cs es 370

270 54150 54420 Shale gy I
s nods ak cm em 000

220 54420 54640 Limestone massive ak cs as 220

180 54640 54820 Limestone nodular ak cs as 180

250 54820 55070 Limestone massive ak cs as 250

145 55070 55215 Limestone layered ak cs as 145

115 55215 55330 Limestone shaley nodular ak cs as 115

095 55330 55425 Shale gm I
s nods ak cm em 000

075 55425 55500 Limestone nodular ak cs as 075

180 55500 55680 Shale gm I
s nods ak cm em 000

130 55680 55810 Limestone shale y mosaic ak cs as 130

230 55810 56040 Shale dk gy I
s nods ak cm em 000

230 56040 56270 Limestone shale nodular ak cs as 230

325 56270 56595 Limestone nodular ak cs as 325

315 56595 56910 Limestone shale y layered ak cs as 315

090 56910 57000 Shale dk gy I
s nods ak cm em 000

070 57000 57070 Limestone shale y nodular ak cs as 070

237 57070 57307 Cla tone dk cv ev 000

015 57307 57322 Shale blk coal stks ac cm em 000

051 57322 57373 Coal sh stks SEWICKLEY No 9 ac cv ev 000

025 57373 57398 Coal bone stks ac cv ev 000

007 57398 57405 Shale dk cm em 000

139 57405 57544 Coal ac cv ev 000

026 57544 57570 Shale blk ac cm em 000

290 57570 57860 Shale dk cm em 000

245 57860 58105 Shale dk gy Is nods ak cm em 000

1085 58105 59190 Shale dk gy ss stks I
s nods ak cm em 000

305 59190 59495 Shale dk cm em 000

012 59495 59507 Shale blk coal stks ac cm em 000

076 59507 59583 Coal sh stks FISHPOT ac cv ev 000

021 59583 59604 Shale dk gy coal stks ac cm em 000

042 59604 59646 Shale dk cm em 000

028 59646 59674 Coal bone stks ac cv ev 000

079 59674 59753 Coal ac cv ev 000

008 59753 59761 Shale dk cm em 000

CLC200238x4s 217 PM 112803

AEC 03483



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200238

Thickness

ft

Depth

From

ft

To

ft Strata

Water

Bearing

Physical

Properties

Page No 4 of 5

Thickness of

Hard Rock

HR ft
021 59761 59782 Coal bone stks ac cv ev 000

002 59782 59784 rite ac cs es 000

017 59784 59801 Shale dk cm em 000
061 59801 59862 Coal ac cv ev 000

108 59862 59970 Shale dk cm em 000

275 59970 60245 Limestone nodular ak cs es 275

425 60245 60670 Limestone shale y nodular ak cs es 425

350 60670 61020 Limestone nodular ak cs es 350

080 61020 61100 Limestone shale y nodular ak cs es 080

230 61100 61330 Limestone mosaic ak cs es 230

270 61330 61600 Limestone massive ak cs es 270

325 61600 61925 Claystone gm I
s nods ak cv ev 000

580 61925 62505 Shale gy ss stks I
s nods ak cm em 000

215 62505 62720 Shale gy I
s nods ak cm em 000

220 62720 62940 Shale dk gy ss stks I
s nods ak cm em 000

160 62940 63100 Shale dk gy I
s nods ak cm em 000

375 63100 63475 Limestone shaley layered ak cs es 375

105 63475 63580 Cla stone qm I
s nods ak cv ev 000

053 63580 63633 Cla tone cv ev 000

025 63633 63658 Coal sh stks REDSTONE ac cv ev 000

048 63658 63706 one coal layers ac cv ev 000

002 63706 63708 Cla stone dk cv ev 000
026 63708 63734 Coal bone stks ac cv ev 000
006 63734 63740 Shale blk ac cm em 000
030 63740 63770 Cla tone dk cv ev 000
220 63770 63990 Shale dk gy Is nods ak cm em 000

551 63990 64541 Limestone nodular ak cs es 551

140 64541 64681 Limestone massive ak cs es 140

130 64681 64811 Limestone nodular ak cs es 130

090 64811 64901 Shale dk gy Is nods ak cm em 000
105 64901 65006 Limestone nodular ak cs es 105

035 65006 65041 Shale dk gy Is nods ak cm em 000
195 65041 65236 Limestone massive ak cs es 195

090 65236 65326 Limestone nodular ak cs es 090
125 65326 65451 Limestone shale y nodular ak cs es 125

085 65451 65536 Shale gy Is nods ak cm em 000
100 65536 65636 Shale dk cm em 000
040 65636 65676 Limestone shale y nodular ak cs es 040
145 65676 65821 Shale dk

Is

nods ak cm em 000
210 65821 66031 Cla stone Is nods ak cv ev 000
135 66031 66166 Claystone tan cv ev 000
055 66166 66221 Shale dk cm em 000
105 66221 66326 Cia stone blk tan layered ac cv ev 000
005 66326 66331 Shale blk ac cm em 000
023 66331 66354 Claystone tan cv ev 000
032 66354 66386 Shale bik coal stks ac cm em 000
012 66386 66398 Coal bone stks PITTSBURGH No 8 ROOF COAL ac cv ev 000
115 66398 66513 Shale dk cm em 000
005 66513 66518 Coal sh stks PITTSBURGH No 8 ac cv ev 000
090 66518 66608 Coal pyrite ac cv ev 000
028 66608 66636 Coal ac cv ev 000
013 66636 66649 Coal sh stks ac cv ev 000
211 66649 66860 Coal ac cv ev 000
002 66860 66862 Shale dk cm em 000
061 66862 66923 Coal ac cv ev 000
003 66923 66926 Shale blk ac cm em 000
026 66926 66952 Coal ac cv ev 000
019 66952 66971 Coal pyrite ac cv ev 000
045 66971 67016 Shale dk cm em 000
175 67016 67191 Shale dk gy Is nods ak cm em 000

175 67191 61366 Shale gy Is nods ak cm em 000

350 67366 67716 Shale gy sandy Is nods ak cm em 000

065 67716 67781 Cla stone bik tan layered ac cv ev 000

283 67781 68064 Shale sandy Is nods ak cm em 000
330 68064 68394 Sandstone gy calcite cemented ak cs es 330

070 68394 68464 Shale gy ss stks Is nods ak cm em 000
200 68464 68664 Sandstone sh stks Cs es 200

Total Depth 68664 17101

CLC200238zis 217 PM112003

AEC 03484
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ATTACHMENT 13

Depth

Thickness From

ft ft

To

ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 17101 25
Soft Rock 51563 75

68664

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

4

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10 ft

Coal

Bottom 10

f
t

CLC200238xts

DIAMOND DRILL HOLE CLC200238

Page No 5 of 5

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

17101

25

217 PM1128103

AEC 03485



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200240

Field Engineer Kim Cecil

Surface Elevation 1225

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

Depth

From To

666870

2421800

Kerogen Resources

Water

Bearing

Page No 1 of 5

Thickness of

Physical Hard Rock

Properties HR ft

2500 000 2500 Casing
000

510 2500 3010 Shalegy ss stks Y cm em 000

520 3010 3530 Cla stone Y cv ev 000

250 3530 3780 Shale ss stks cm em 000

120 3780 3900 Shale cm em 000

400 3900 4300 Core Loss 000

1150 4300 5450 Shale red gm cm em 000

350 5450 5800 Shale red cm em 000

650 5800 6450 Shale gy cm em 000

230 6450 6680 Shale red cm em 000

155 6680 6835 Cla stone cv ev 000

275 6835 7110 Shale gy ss stks cm em 000

570 7110 7680 Shale red cm em 000

420 7680 8100 Shale dk gy Is

nods ak cm em 000

130 8100 8230 Shale red rn Is

nods ak cm em 000

070 8230 8300 Core Loss 000

600 8300 8900 Cla stone red cv ev 000

835 8900 9735 Cla stone red rn cv ev 000

125 9735 9860 Shale cly ss stks cm em 000

170 9860 10030 Sandstone gy sh stks cs es 170

090 10030 10120 Shale gy ss stks cm em 000

210 10120 10330 Shale gy cm em 000

330 10330 10660 Shale red gm cm em 000

440 10660 11100 Sandstonegy crossbeds cs es 440

400 11100 11500 Shale dk gy ss stks cm em 000

185 11500 11685 Shale dk cm em 000

011 11685 11696 Coal bone stks ac cv ev 000

009 11696 11705 Shale blk coal stks ac cm em 000

635 11705 12340 Shale gy Is nods ak cm em 000

1110 12340 13450 Shale redJ rn Is

nods ak cm em 000

345 13450 13795 Shale red cm em 000

815 13795 14610 Shale gy Is nods ak cm em 000

180 14610 14790 Shale gy ss stks cm em 000

180 14790 14970 Shale cly ss stks Is nods ak cm em 000

140 14970 15110 Sandstone gy calcite cement ak cs as 140

180 15110 15290 Shale gy ss stks I
s nods ak cm em 000

530 15290 15820 Shale dk gy ss stks cm em 000

410 15820 16230 Shale dk gy interbedded ss cm em 000

345 16230 16575 Shale dk gy ss stks cm em 000

195 16575 16770 Shale red rn Is nods ak cm em 000

230 16770 17000 Shale dk gy Is

nods ak cm em 000

775 17000 17775 Shale red gm Is

nods ak cm em 000

795 17775 18570 Shale gy Is nods ak cm em 000

070 18570 18640 Shale red rn cm em 000

380 18640 19020 Shale dk cm em 000

270 19020 19290 Shale dk cly ss stks cm em 000

160 19290 19450 Shale red rn cm em 000

091 19450 19541 Shale dk cm em 000

037 19541 19578 Shale blk ac cm em 000

025 19578 19603 Coal bone stks ac cv ev 000

018 19603 19621 Coal ac cv ev 000

039 19621 19660 Shale dk cm em 000

230 19660 19890 Shale dk gy Is

nods ak cm em 000

750 19890 20640 Shale Is nods ek cm em 000

260 20640 20900 Shale red gm Is

nods ak cm em 000

280 20900 21180 Cla stone dk gy Is

nods ak cv ev 000

550 21180 21730 Shale dk gy interbedded ss cm em 000

CLC200240xls
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Thickness of
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490 21730 22220 Sandstone gy sh stks cs es 490

370 22220 22590 Claystone dk gy I
s nods ak cv ev 000

346 22590 22936 Shale dk cm em 000

054 22936 22990 Claystone blk ac cv ev 000

038 22990 23028 Shale dk cm em 000

036 23028 23064 Coal sh stks Washington No 12 ac cv ev 000

276 23064 23340 Cla stone dk cv ev 000

1060 23340 24400 Shale gy I
s nods ak cm em 000

1170 24400 25570 Shale gy I
s nods ak cm em 000

592 25570 26162 Shale dk cm em 000

030 26162 26192 Shale blk coal stks ac cm em 000

035 26192 26227 Coal sh stks ac cv ev 000

128 26227 26355 Shale dk cm em 000

015 26355 26370 Shale dk gy coal stks ac cm em 000

169 26370 26539 Shale dk cm em 000

125 26539 26664 Shale dk gy coal stks ac cm em 000

076 26664 26740 Shale dk cm em 000

012 26740 26752 Bone coal stks ac cv ev 000

128 26752 26880 Shale dk gy coal stks ac cm em 000

065 26880 26945 Bone coal stks ac cv ev 000

041 26945 26986 Shale blk coal stks ac cm em 000

026 26986 27012 Shale dk cm em 000

118 27012 27130 Coal sh stks Little Washington ac cv ev 000

083 27130 27213 Shale bik coal stks ac cm em 000

041 27213 27254 Shale bik ac cm em 000

028 27254 27282 Shale blk coal stks ac cm em 000

042 27282 27324 Coal sh stks ac cv ev 000

206 27324 27530 Shale blk coal stks ac cm em 000

490 27530 28020 Shale dk cm em 000

650 28020 28670 Shale dk gy ss stks ac cm em 000

120 28670 28790 Shale dk cm em 000

011 28790 28801 Coal bone stks Waynesburg A ac cv ev 000

019 28801 28820 Shalo dk cm em 000

040 28820 28860 Coal bone stks ac cv ev 000

028 28860 28888 Coal ac cv ev 000

040 28888 28928 Coal sh stks ac cv ev 000

067 28928 28995 Limestone shaley layered alk es 067

035 28995 29030 Shale dk cm em 000

021 29030 29051 Bone coal stks ac cv ev 000

054 29051 29105 Shale blk ac cm em 000

090 29105 29195 Shale blk Is

nods cm em 000

175 29195 29370 Limestone nodular ak cs eeses 175

205 29370 29575 Cla stone dk cv ev 000

195 29575 29770 Limestone shaley nodular alk esO 195

730 29770 30500 Cla stone dk gy I
s nods ak cv ev 000

805 30500 31305 Shale gy Is nods ak cm emak 000

165 31305 31470 Limestone nodular es 165

060 31470 31530 Shale dk gy I
s nods ak cm em 000

070 31530 31600 Sandstone cs es 070

410 31600 32010 Shale dk gy ss stks Is

nods ak cm em 000

300 32010 32310 Shale dk gy Is nods ak cm em 000

110 32310 32420 Shale cm em 000

140 32420 32560 Shale dk cm em 000

365 32560 32925 Limestone shaley layered ak cs es 365

255 32925 33180 Shale dk cm em 000
115 33180 33295 Claystone blk tan mottled ac cv ev 000

037 33295 33332 Shale blk coal stks ac cm em 000

518 33332 33850 Shale dk cm em 000

190 33850 34040 Sandstone cs es 190

260 34040 34300 Shale gy as stks cm em 000

080 34300 34380 Sandstone gy sh stks cs es 080

200 34380 34580 Shale gy ss stks cm em 000

250 34580 34830 Shale cm em 000

450 34830 35280 Shale Is nods ak cm em 000

137 35280 35417 Shale dk cm em 000

038 35417 35455 Coal sh stks Waynesburg No 11 ac cv ev 000

145 35455 35600 Shale dk cm em 000
350 35600 35950 Shale dk gy Is nods ak cm em 000

CLC200240xls 905 AM9512007
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185 35950 36135 Limestone nodular ak cs as 185

125 36135 36260 Shale dk gy Is nods ak cm em 000

130 36260 36390 Limestone nodular ak cs es 130

075 36390 36465 Shale dk gy Is nods ak cm em 000

095 36465 36560 Limestone massive ak cs as 095

190 36560 36750 Limestone nodular ak cs es 190

160 36750 36910 Shale dk

Is

nods ak cm em 000

230 36910 37140 Limestone nodular ak cs as 230

120 37140 37260 Limestone layered ak cs as 120

160 37260 37420 Claystone gy Is nods ak cv ev 000

060 37420 37480 Limestone shaley nodular ak cs es 060

185 37480 37665 Shale dk gy Is nods ak cm em 000

065 37665 37730 Shale red gm I
s nods ak cm em 000

120 37730 37850 Limestone shaley layered ak cs as 120

290 37850 38140 Claystone dk gy I
s nods ak cv ev 000

175 38140 38315 Cla stone red rn Is nods ak cv ev 000

060 38315 38375 Claystone blk ac cv ev 000

075 38375 38450 Shale dk cm em 000

725 38450 39175 Shale gy ss stks cm em 000

210 39175 39385 Shale red grn cm em 000

240 39385 39625 Limestone shaley layered ak cs as 240

085 39625 39710 Limestone nodular ak cs as 085

140 39710 39850 Shale dk gy I
s nods ak cm em 000

090 39850 39940 Limestone massive ak cs as 090

150 39940 40090 Shale dk gy Is nods ak cm em 000

090 40090 40180 Limestone nodular ak cs es 090

095 40180 40275 Cla stone rn Is nods ak cv ev 000

295 40275 40570 Limestone shaley layered ak cs es 295

670 40570 41240 Shale I
s nods ak cm em 000

110 41240 41350 Limestone shaley nodular ak cs es 110

210 41350 41560 Shale gy I
s nods ak cm em 000

080 41560 41640 Limestone nodular ak cs as 080

440 41640 42080 Limestone shaley layered ak cs as 440

300 42080 42380 Shale dk gy Is nods ak cm em 000

140 42380 42520 Limestone shaley nodular ak cs as 140

120 42520 42640 Shale dk gy I
s nods ak cm em 000

090 42640 42730 Limestone shaley nodular ak cs as 090

185 42730 42915 Shale dk gy I
s nods ak cm em 000

345 42915 43260 Shalegy I
s nods ak cm em 000

630 43260 43890 Shale dk gy Is nods ak cm em 000

280 43890 44170 Limestone shale y nodular ak cs es 280

670 44170 44840 Shale gy Is

nods ak cm em 000

310 44840 45150 Limestone shaley nodular ak cs as 310

105 45150 45255 Shale dk gy Is nods ak cm em 000

355 45255 45610 Limestone nodular ak cs es 355

720 45610 46330 Shale dk gy Is nods ak cm em 000

190 46330 46520 Limestone shaley nodular ak cs as 190

150 46520 46670 Limestone nodular ak cs as 150

290 46670 46960 Shale dk gy Is nods ak cm em 000

610 46960 47570 Limestone massive ak cs as 610

500 47570 48070 Limestone layered ak cs as 500

115 48070 48185 Shale rn Is nods ak cm em 000

185 48185 48370 Limestone nodular ak cs es 185

140 48370 48510 Limestone shaley nodular ak cs es 140

080 48510 48590 Shale dk gy Is

nods ak cm em 000

280 48590 48870 Limestone nodular ak cs es 280

220 48870 49090 Limestone massive ak cs es 220

240 49090 49330 Limestone layered ak cs es 240

390 49330 49720 Shale dk gy Is nods ak cm em 000

158 49720 49878 Shale dk cm em 000

022 49878 49900 Shale blk ac cm em 000

044 49900 49944 Coal bone stks ac cv ev 000

032 49944 49976 Shale blk ac cm em 000

066 49976 50042 Shale bik ss stks ac cm em 000

005 50042 50047 Pyrite ac cm em 000

169 50047 50216 Coal Sewickley No9 ac cv ev 000

014 50216 50230 Bone coal stks ac cv ev 000

060 50230 50290 Shale blk ac cm em 000

CLC200240xis 905 AM952007
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090 50290 50380 Shale dk gy Is nods ak cm em 000
090 50380 50470 Limestone shale y nodular ak cs es 090
210 50470 50680 Shale dk gy Is

nods ak cm em 000
100 50680 50780 Cla stone dk cv ev 000

1310 50780 52090 Shale gy Is nods ak cm em 000
143 52090 52233 Claystone dk gy Is nods ak cv ev 000
061 52233 52294 Coal sh stks Fish of ac cv ev 000
006 52294 52300 Shale blk ac cm em 000
120 52300 52420 Shale dk cm em 000
300 52420 52720 Limestone shale y nodular ak cs es 300
260 52720 52980 Limestone shaley layered ak Cs as 260
320 52980 53300 Limestone massive ak cs es 320
260 53300 53560 Limestone shaley nodular ak CS as 260
195 53560 53755 Limestone shaley mosaic ak Cs as 195
205 53755 53960 Limestone shale v nodular ak cs es 205
285 53960 54245 Cla stone gm I

s nods ak cv ev 000
520 54245 54765 Sandstone gy cs es 520
580 54765 55345 Shale dk cm em 000
200 55345 55545 Limestone nodular ak cs as 200
200 55545 55745 C

la stone gm I
s nods ak cv ev 000

075 55745 55820 Claystone gy I
s nods ak cv ev 000

030 55820 55850 Shale blk coal stks ac Cm em 000
225 55850 56075 Limestone shale y nodular ak Cs es 225
165 56075 56240 Shale dk cm em 000
090 56240 56330 Shale dk Is nods ak cm em 000
260 56330 56590 Limestone shale y nodular ak cs es 260
650 56590 57240 Limestone nodular ak cs es 650
130 57240 57370 Shale dk gy I

s nods ak cm em 000
215 57370 57585 Limestone nodular ak cs as 215
040 57585 57625 Shale dk gy Is nods ak cm em 000
095 57625 57720 Limestone nodular ak cs es 095
225 57720 57945 Limestone massive ak Cs es 225
555 57945 58500 Shale dk gy I

s nods ak cm em 0 00

070 58500 58570 Shale gy I
s nods ak cm em 000

140 58570 58710 Cla stone dk gy I
s nods ak cv ev 000

062 58710 58772 Cla stone bik tan

I
s nods ak cv ev 000

015 58772 58787 Shale blk ac cm em 000
165 58787 58952 Cla stone blk tan mottled ac cv ev 000
013 58952 58965 Shale blk ac cm em 000
017 58965 58982 Bone coal stks Pittsburgh No 8 Roof Coal ac cv ev 000
036 58982 59018 Coal bone silks

ac cv ev 000
185 59018 59203 Shale dk cm em 000
052 59203 59255 Cla stone blk ac cv ev 000
110 59255 59365 Shale dk cm em 000
005 59365 59370 Shale blk ac cm em 000
098 59370 59468 Coal Pittsburgh No 8 ac cv ev 000
004 59468 59472 Shale blk ac cm em 000
128 59472 59600 Coal ac cv ev 000
003 59600 59603 Coal fusain ac cv ev 000
021 59603 59624 Coal

ac cv ev 000
004 59624 59628 Coal fusain ac cv ev 000
060 59628 59688 Coal ac cv ev 000
010 59688 59698 Pyrite ac cm em 000
066 59698 59764 Coal ac cv ev 000
007 59764 59771 Shale blk coal stks ac cm em 000
031 59771 59802 Coal bone stks ac cv ev 000
040 59802 59842 Shale blk

ac cm em 000
075 59842 59917 Shale dk cm em 000
025 59917 59942 Shale dk gy Is nods ak cm em 000
090 59942 60032 Limestone shale nodular ak cs es 090
115 60032 60147 Claystone gy I

s nods ak cv ev 000
410 60147 60557 Shale gy sandy Is nods ak cm em 000
080 60557 60637 Cla stone dk gy Is nods ak cv ev 000
725 60637 61362 Shale gy sandy Is nods ak cm em 000

otal uep

CLC200240xls
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ATTACHMENT 13

Depth

Thickness From To

ft ft ft

DIAMOND DRILL HOLE CLC200240

Strata

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 12907 21
Soft Rock 48455 79

61362

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulphur Sulphur Total Sul Total Sul

Roof 10

ft

Coal

Bottom 10 ft

CLC200240xls

Page No 5 of 5

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

12907

21

905 AM952007

AEC 03490
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200241

Field Engineer Kim Cecil

Surface Elevation 1105

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Depth

From

ft

To

ft1 Strata

Page No 1 of 5

674250

2423250

Kerogen Resources

Water Physical

Thickness of

Hard Rock

1750 000 1750 Casing 000
545 1750 2295 Shale dk gy as stks Yes cm em 000
090 2295 2385 Shale red Yes cm em 000
110 2385 2495 Shale dk Yes cm em 000
085 2495 2580 Shale gy I

s nods Yes ak cm em 000
290 2580 2870 Cla stone dk Yes cv ev 000
200 2870 3070 Cia stone dk gy Is nods Yes ak cv ev 000
290 3070 3360 Cla stone red Yes cv ev 000
320 3360 3680 Shale gy I

s nods
ak cm em 000

085 3680 3765 Cla stone gy is

nods ak cv ev 000
110 3765 3875 Shale gy Is nods ak cm em 000
130 3875 4005 Shale gy interbedded ss cm em 000
060 4005 4065 Shale gy as stks I

s nods ak cm em 000
285 4065 4350 Shale gy sandy Is

nods ak cm em 000
435 4350 4785 Shale red gy sandy is nods ak cm em 000
230 4785 5015 Shale gy ss stks I

s nods
ak cm em 000

320 5015 5335 Shale red I
s nods ak cm em 000

200 5335 5535 Shale dk gy I
s nods ak cm em 000

010 5535 5545 Shale blk
ac cm em 000

007 5545 5552 Coal sh stks
ac cv ev 000

483 5552 6035 Shale dk gy is

nods ak cm em 000
375 6035 6410 Cla stone dk

cv ev 000
175 6410 6585 Shale gy sandy Is nods ak cm em 000

1155 6585 7740 Shale dk gy ss stks I
s nods ak cm em 000

480 7740 8220 Cla stone dk
cv ev 000

100 8220 8320 Cla stone blk ac cv ev 000
145 8320 8465 Cla stone dk

cv ev 000
068 8465 8533 Shale blk 000
024 8533 8557 Coal pyrite WASHINGTON No 12 000
041 8557 8598 Coal sh stks 000
070 8598 8668 Coal bone stks 000
019 8668 8687 Coal sh stks

a 000
027 8687 8714 Shale dk gy coal stks 000
125 8714 8839 Coal

ac cv ev 000
1276 8839 10115 Cla stone cv ev 000
370 10115 10485 Cla stone red

cv ev 000
490 10485 10975 Shale gy Is nods ak cm em 000
340 10975 11315 Shale dk gy I

s nods ak cm em 000
540 11315 11855 Sandstone gy sh stks Cs as 540
710 11855 12565 Sandstone q massive

cs es 710
515 12565 13080 Sandstone gy crossbeds Cs as 515
375 13080 13455 Sandstonegy sh stks

cs es 375
670 13455 14125 Shale dk cm em 000
150 14125 14275 Shale dk interbedded ss cm em 000
020 14275 14295 Shale dk cly coal stks

ac cm em 000
085 14295 14380 Shale dk cm em 000
005 14380 14385 Shale dk coal stks

ac cm em 000
150 14385 14535 Shale dk cm em 000
027 14535 14562 Shale blk coal stks

ac cm em 000
018 14562 14580 Bone coal stks WAYNESBURGH A

ac cv ev 000
007 14580 14587 Shale bik coal stks ac cm em 000
023 14587 14610 Coal sh stks

ac cv ev 000
017 14610 14627 Bone coal stks ac cv ev 000
018 14627 14645 Coal sh stks

ac cv ev 000
007 14645 14652 Coal bone stks

ac cv ev 000
016 14652 14668 Shale dk cm em 000
019 14668 14687 Shale blk coal stks ac cm em 000
013 14687 14700 Coal bone stks ac cv ev 000

Thickness

ft

CLC200241 As
219 PM11203

AEC 03491
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Page No 2 of 5

Thickness of

Physical Hard Rock

065 14700 14765 Shale dk cm em 000
205 14765 14970 Shale dk gy is nods ak cm em 000
110 14970 15080 Shale dk cm em 000
040 15080 15120 Coal bone stks ac cv ev 000
016 15120 15136 Coal

ac cv ev 000
041 15136 15177 Coal sh stks ac cv ev 000
078 15177 15255 Shale blk ac cm em 000
225 15255 15480 Limestone shale y nodular ak cs as 225
095 15480 15575 Limestone nodular ak Cs as 095
185 15575 15760 Cla tone dk

cv ev 000
495 15760 16255 Cla stone Is nods ak cv ev 000
300 16255 16555 Shalegy interbedded ss I

s nods ak cm em 000
150 16555 16705 Cla tone gy I

s nods ak cv ev 000
210 16705 16915 Shale gy ss stks I

s nods ak cm em 000
245 16915 17160 Cla stone dk I

s nods ak Cv ev 000
105 17160 17265 Limestone nodular ak cs as 105
130 17265 17395 Cia stone

I
s nods ak cv ev 000

160 17395 17555 Shale dk gy ss stks I
s nods ak cm em 000

135 17555 17690 Sandstone calcite cemented ak cs as 135
165 17690 17855 Shale dk ss stks I

s nods ak cm em 000
250 17855 18105 Sandstone sh silks cs as 250
080 18105 18185 Shale gy interbedded ss Is nods ak cm em 000
110 18185 18295 Sandstone calcite cemented ak cs as 110
335 18295 18630 Shale ss stks I

s nods ak cm em 000
185 18630 18815 Shale dk cm em 000
300 18815 19115 Limestone shale y nodular ak cs as 300
080 19115 19195 Limestone shale y layered ak cs as 080
070 19195 19265 Shale dk gy is nods ak cm em 000
235 19265 19500 Shale dk cm em 000
050 19500 19550 Shale blk

ac cm em 000
100 19550 19650 Cla stone dk

cv ev 000
040 19650 19690 Shale blk ac cm em 000
095 19690 19785 Shale dk cm em 000
085 19785 19870 Shale gy sandy Is

nods ak cm em 000
085 19870 19955 Shale dk cm em 000
475 19955 20430 Sandstone gy sh stks cs as 475
230 20430 20660 Sandstone gy crossbeds

cs as 230
160 20660 20820 Sandstone gy sh stks cs as 160
090 20820 20910 Shale dk gy interbedded ss cm em 000
130 20910 21040 Shale dk gy Is

nods ak cm em 000
085 21040 21125 Shale dk cm em 000
013 21125 21138 Bone coal stks WAYNESBURG No 1t ac cv ev 000
312 21138 21450 Shale dk cm em 000
510 21450 21960 Shale dk Is nods ak cm em 000
025 21960 21985 Shale blk I

s nods cm em 000
135 21985 22120 Shale dk I

s nods ak cm em 000
140 22120 22260 Limestone shale y nodular ak cs as 140
440 22260 22700 Shale gy I

s nods ak cm em 000
040 22700 22740 Limestone nodular ak cs as 040
235 22740 22975 Shale dk gy Is

nods
ak cm em 000

100 22975 23075 Limestone nodular ak cs as 100
090 23075 23165 Shale dk gy is nods ak cm em 000
100 23165 23265 Limestone shale y mosaic ak cs as 100
160 23265 23425 Limestone mosaic ak cs as 160
320 23425 23745 Shale dk gy Is

nods ak cm em 000
210 23745 23955 Limestone nodular ak cs as 210
120 23955 24075 Limestone shale y layered ak cs as 120
140 24075 24215 Claystone cv ev 000
425 24215 24640 Shale dk gy is

nods ak cm em 000
290 24640 24930 Limestone shale y layered ak cs as 290
315 24930 25245 Claystone dk

cv ev 000
540 25245 25785 Shale gy is nods ak cm em 000
175 25785 25960 Shale red gy is

nods
ak cm em 000

055 25960 26015 Limestone shaley nodular ak cs as 055
110 26015 26125 Shale dk gy Is nods ak cm em 000
085 26125 26210 Limestone nodular ak cs as 085
205 26210 26415 Shale dk

is

nods ak cm em 000
090 26415 2655 Limestone shale y nodular ak cs as 090

CLC200241xis
219 PM112803

AEC 03492
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410 26505 26915 Shale Is nods ak cm em 000
095 26915 27010 Shale sandy I

s nods ak cm em 000
375 27010 27385 Shale gy ss stks I

s nods ak cm em 000
130 27385 27515 Shale dk

I
s nods ak cm em 000

125 27515 27640 Limestone nodular
ak cs es 125

330 27640 27970 Shale dk gy I
s nods ak cm em 000

110 27970 28080 Limestone nodular ak cs es 110
100 28080 28180 Shale dk gy I

s nods
ak cm em 000

115 28180 28295 Limestone shale y layered ak cs es 115
105 28295 28400 Limestone massive ak cs es 105
095 28400 28495 Limestone nodular

ak cs as 095
045 28495 28540 Shale dk gy Is nods

ak cm em 000
155 28540 28695 Limestone massive

ak cs es 155
720 28695 29415 Shale dk

is nods ak cm em 000
435 29415 29850 Shale gy I

s nods ak cm em 000
060 29850 29910 Limestone shale y nodular ak cs es 060
305 29910 30215 Shale dk gy layered Is nods ak cm em 000
100 30215 30315 Shale

Is nods ak cm em 000
115 30315 30430 Limestone shale y nodular ak cs es 115
180 30430 30610 Limestone

ak cs es 180
330 30610 30940 Cla stone gm Is nods

ak cv ev 000
060 30940 31000 Limestone shale y nodular

ak cs es 060
330 31000 31330 Shale gm I

s nods ak cm em 000
080 31330 31410 Shale dk gy Is nods ak cm em 000
050 31410 31460 Limestone shale y nodular ak cs es 050
340 31460 31800 Shale gy I

s nods
ak cm em 000

120 31800 31920 Limestone nodular
ak cs es 120

145 31920 32065 Shale gy I
s nods
ak cm em 000

355 32065 32420 Shale dk gy Is

nods
ak cm em 000

140 32420 32560 Limestone shale y nodular ak cs es 140
090 32560 32650 Shale dk gy Is nods

ak cm em 000
230 32650 32880 Limestone shale y nodular ak cs es 230
125 32860 33005 Limestone nodular

ak cs es 125
080 33005 33085 Shale gy I

s nods
ak cm em 000

050 33085 33135 Limestone shale y nodular
ak cs es 050

200 33135 33335 Shale m

I
s nods

ak cm em 000
170 33335 33505 Limestone massive

ak cs es 170
290 33505 33795 Limestone nodular ak cs es 290
170 33795 33965 Limestone massive

ak cs es 170
190 33965 34155 Limestone shale y layered ak cs es 190
110 34155 34265 Limestone shale y nodular

ak cs es 110
080 34265 34345 Shale gy I

s nods ak cm em 000
110 34345 34455 Limestone shaley nodular ak cs es 110
170 34455 34625 Shale gm Is nods

ak cm em 000
400 34625 35025 Limestone nodular ak cs es 400
230 35025 35255 Shale dk gy I

s nods
ak cm em 000

380 35255 35635 Limestone nodular
ak cs es 380

240 35635 35875 Limestone layered ak cs es 2 40
485 35875 36360 Shale y I

s nods
ak cm em 000

195 36360 36555 Cla stone dk
cv ev 0 00

015 36555 36570 Shale blk
ac cm em 0 00

089 36570 36659 Coal SEWICKLEY No 9
ac cv ev 0 00

006 36659 36665 Shale dk
cm em 0 00

065 36665 36730 Coal
ac cv ev 000010 36730 36740 Coal sh stks
ac cv ev 000

010 36740 36750 Shale dk gy coal stks
ac cm em 000

175 36750 36925 Shale dkgy cm em 0 00
115 36925 37040 Shale Is nods ak cm em 000

1380 37040 38420 Shale gy ss stks I
s nods ak cm em 0 00

285 38420 38705 Shale dk gy I
s nods

ak cm em 000
084 38705 38789 Shale dk cm em 000
006 38789 38795 Coal

ac cv ev 000
126 38795 38921 Shale dk cm em 000
041 38921 38962 Coal sh stks FISHPOT

ac cv ev 000
022 38962 38984 Shale dk gy coal stks

ac cm em 000
056 38984 39040 Coal bone stks

ac cv ev 000
010 39040 39050 Bone coal stks

ac cv ev 000
070 39050 39120 C la stone dk

cv ev 000

Thickness

ft

CLC200241MIs
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012 39120 39132 Coal bone stks
ac cv ev 000

011 39132 39143 Coal
ac cv ev 000

007 39143 39150 Shale bik ac cm em 000
019 39150 39169 Coal sh stks

ac cv ev 000
025 39169 39144 Coal

ac cv ev 000
024 39194 39218 Shale dk cm em 000
027 39218 39245 Coal sh stks

ac cv ev 000
081 39245 39326 Coal bone stks

ac cv ev 000
124 39326 39450 Shale dk cm em 000
210 39450 39660 Limestone nodular ak cs es 210
130 39660 39790 Shale dk gy Is nods ak cm em 000
110 39790 39900 Limestone nodular

ak cs es 110
130 39900 40030 Limestone shaley nodular

ak cs es 130
200 40030 40230 Limestone nodular ak cs es 200
045 40230 40275 Shale gm I

s nods ak cm em 000
055 40275 40330 Shale dk gy Is nods

ak cm em 000
180 40330 40510 Limestone shale y nodular ak cs es 180
200 40510 40710 Limestone mosaic ak cs es 200
140 40710 40850 Limestone nodular

ak cs es 140
090 40850 40940 Limestone massive ak cs es 090
330 40940 41270 Limestone shale y nodular ak cs es 330
440 41270 41710 Shale gy as stks is nods ak cm em 000
240 41710 41950 Shale dk gy I

s nods
ak cm em 000

345 41950 42295 Shale dk ss stks Is

nods ak cm em 000
070 42295 42365 Sandstone gy sh stks cs es 070
175 42365 42540 Shale dk cm em 000
130 42540 42670 Limestone shale y layered ak cs es 130
310 42670 42980 Limestone shale y nodular ak cs es 310
180 42980 43160 C la stone gm Is nods ak cv ev 000
069 43160 43229 Shale dk cm em 000
021 43229 43250 Shale blk ac cm em 000
027 43250 43277 Coal sh stks REDSTONE ac cv ev 000
008 43277 43285 Shale blk

ac cm em 000
075 43285 43360 Shale dk cm em 000
085 43360 43445 Shale dk gy is nods ak cm em 000
140 43445 43585 Limestone nodular

ak cs es 140
185 43585 43770 Shale dk gy I

s nods ak cm em 000
290 43770 44060 Limestone nodular ak Cs es 290
440 44060 44500 Limestone layered ak cs es 440
480 44500 44980 Limestone shaley nodular ak es es 480
120 44980 45100 Shale dk gy layered I

s nods ak cm em 000
315 45100 45415 Shale gy I

s nods ak cm em 000
050 45415 45465 Cla stone gm I

s nods
ak cv ev 000

170 45465 45635 Cla stone tan
cv ev 000

170 45635 45805 Claystone blk tan layered ac cv ev 000
022 45805 45827 Shale blk

ac cm em 000
060 45827 45887 Coal pyrite PITTSBURGH No 8 ROOF COAL ac cv ev 000
018 45887 45905 Coal bone stks ac cv ev 000
003 45905 45908 Shale blk coal stks ac cm em 000
013 45908 45921 Coal bone stks

ac cv ev 000
085 45921 46006 Shale dk cm em 000
005

169

46006

46011

46011

46180

Shale blk coal stks

Coal PITTSBURGH No 8

ac cm em

ac cv ev

000

000
002 46180 46182 Shale bik

ac cm em 000
028 46182 46210 Coal

ac cv ev 000
003 46210 46213 Shale blk

ac cm em 000
261 46213 46474 Coal

ac cv ev 000
003 46474 46477 Pyrite ac cs es 000
014 46477 46491 Coal

ac cv ev 000
018 46491 46509 Shale blk coal stks

ac cm em 000
020 46509 46529 Shale blk

ac cm em 000
095 46529 46624 Shale dk cm em 000
215 46624 46839 Shale gy is nods ak cm em 000
430 46839 47269 Shale ss stks I

s nods
ak cm em 000

170 47269 47439 Shale dk gy I
s nods ak cm em 000

150 47439 47589 Cta stone blk tan layered ac cv ev 000
210 47589 47799 Shale gy ss stks Is nods ak cm em 000

Total Depth 47799 13040

CLC200241x3s

Depth

From

ft
To

ft

DIAMOND DRILL HOLE CLC200241

Strata

219 Phil 121Y03

AEC 03494
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ATTACHMENT 13

Depth

Thickness From To

ft ft ft

DIAMOND DRILL HOLE CLC200241

Strata

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery rnmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Hard Rock 13040

Soft Rock 34759

47799

Percent

27
73

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

1
4

Potential CaC03

Acidity tons Deficiency
Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3
Stratum tons as CaC03 Sulphur Sulphur Total Sul Total Sul

Roof 10 ft

Coal

Bottom 10 ft

CLC200241xis

Page No 5 of 5

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

13040

27

219 PM112a03

AEC 03495



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200243

Field Engineer Kim Cecil

Surface Elevation 1330

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 676010

Easting 2427620

Drilling Company Kerogen Resources

4

Thickness

ft

Depth

From

ft

To

fftl Strata

Water

Bearint

Thickness of

Physical Hard Rock

Properties HR ft
1700 000 1700 Casing 000

520 1700 2220 Claystone gy Is nods Yes ak cv ev 000

160 2220 2380 Shale gy ss stks Yes cm em 000

065 2380 2445 CIa stone Yes cv ev 000

205 2445 2650 Sandstone sh stks Yes cs as 205

110 2650 2760 Shale ss stks Yes cm em 000

470 2760 3230 Sandstone gy crossbeds Yes cs es 470

345 3230 3575 Shale gy ss stks Yes cm em 000

435 3575 4010 CIa stone red cv ev 000

035 4010 4045 Shale dk cm em 000

025 4045 4070 Claystone gy Is nods ak cv ev 000

075 4070 4145 Limestone shale nodular Yes ak cs es 075

035 4145 4180 CIa stone red Yes cv ev 000

135 4180 4315 Limestone shale y nodular ak cs es 135

495 4315 4810 Claystone dk gy Is nods ak cv ev 000

050 4810 4860 CIa stone gy I
s nods ak cv ev 000

100 4860 4960 Limestone shaley nodular ak cs es 100

225 4960 5185 CIa stone red cv ev 000

065 5185 5250 Shale gy sandy cm em 000

260 5250 5510 CIa stone Is nods ak cv ev 000

220 5510 5730 Core loss 000

115 5730 5845 CIa stone cv ev 000

080 5845 5925 Sandstone gy sh stks cs as 080

055 5925 5980 Shale gy ss stks cm em 000

695 5980 6675 Cla stone cv ev 000

020 6675 6695 Shale red cm em 000

1385 6695 8080 Cla stone dk gy Is

nods ak cv ev 000

320 8080 8400 Shale gy sandy cm em 000

1490 8400 9890 Sandstone gy crossbeds cs es 1490

175 9890 10065 CIa stone gy Is

nods ak cv ev 000

370 10065 10435 CIa stone gy sandy Is

nods ak cv ev 000

635 10435 11070 Sandstone crossbeds cs es 635

505 11070 11575 Shale ss stks cm em 000

030 11575 11605 CIa stone cv ev 000

065 11605 11670 CIa stone red cv ev 000

040 11670 11710 CIa stone red cv ev 000

095 11710 11805 CIa stone red cv ev 000

035 11805 11840 Shale dk cm em 000

135 11840 11975 CIa stone red cv ev 000

105 11975 12080 CIa stone red cv ev 000

240 12080 12320 CIa stone dk cv ev 000

340 12320 12660 Shale gy cm em 000

115 12660 12775 CIa stone dk cv ev 000

595 12775 13370 Shale dk Is nods ak cm em 000

720 13370 14090 Cla stone red cv ev 000

105 14090 14195 Cia stone cv ev 000

395 14195 14590 Cla stone red cv ev 000

065 14590 14655 Shale cm em 000

050 14655 14705 CIa stone red cv ev 000

025 14705 14730 CIa stone red cv ev 000

185 14730 14915 CIa stone red cv ev 000

070 14915 14985 Shale cm em 000

135 14985 15120 CIa stone red is nods ak cv ev 000

160 15120 15280 Cia stone gy Is nods ak cv ev 000

305 15280 15585 Shale gy ss stks Is nods at cm em 000

105 15585 15690 CIa stone sandy cv ev 000

085 15690 15775 Cia stone red cv ev 000

045 15775 15820 CIa stone red Is

nods at cv ev 000

050 15820 15870 CIa stone red cv ev 000

670 15870 16540 Shale sandy cm em 000

245 16540 16785 CIa stone red cv ev 000

045 16785 16830 CIa stone red gy I
s nods ak cv ev 000

410 16830 17240 Shale gy sandy cm em 000

CLC200243xls

Page No 1 of 5

219 PM11403

AEC 03496
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200243

Depth

From

ft

To

Strata

Water

Bearing

Physical

Properties

Thickness of

Hard Rock

HR ft

Page No 2 of 5

085 17240 17325 Claystone cv ev 000

125 17325 17450 Claystone red cv ev 000

060 17450 17510 Cla stone cv ev 000

155 17510 17665 Cla stone red cv ev 000

155 17665 17820 Shale cm em 000

040 17820 17860 Shale red cm em 000

095 17860 17955 CIa stone red cv ev 000

115 17955 18070 Shale gy ss stks cm em 000

020 18070 18090 Shale red cm em 000

085 18090 18175 Shale cm em 000

045 18175 18220 Cla stone red cv ev 000

090 18220 18310 Shale cm em 000

280 18310 18590 Cla stone red cv ev 000

090 18590 18680 Shale red cm em 000

380 18680 19060 Shale gy as stks cm em 000

475 19060 19535 Shale red cm em 000
065 19535 19600 Shale dk cm em 000

640 19600 20240 Cla stone red gy Is

nods ak cv ev 000

170 20240 20410 Shale red Is

nods ak cm em 000

110 20410 20520 Cla stone Is
nods ak cv ev 000

065 20520 20585 Shale red cm em 000

245 20585 20830 Cla stone gy Is nods ak cv ev 000

125 20830 20955 Cla stone red Is

nods ak cv ev 000

675 20955 21630 Cla stone red gy Is nods ak cv ev 000
100 21630 21730 Cla stone gy Is nods ak cv ev 000

170 21730 21900 C

la stone red Is

nods ak cv ev 000

310 21900 22210 C la stone gy Is nods ak cv ev 000

050 22210 22260 C

la stone red gy Is nods ak cv ev 000

570 22260 22830 Shale dk

Is

nods ak cm em 000

290 22830 23120 Shale gy sandy is

nods at cm em 000

630 23120 23750 Shale dk gy Is nods at cm em 000

490 23750 24240 Shale dk gy as stks

Is nods ak cm em 000
520 24240 24760 Shale dk gy Is

nods ak cm em 000

120 24760 24880 Shale red cm em 000

190 24880 25070 Cla tone red cv ev 000

630 25070 25700 Shale dk ov Is

nods at cm em 000

230 25700 25930 Cla stone dk gy Is

nods ak cv ev 000
610 25930 26540 Shale dk gy Is

nods ak cm em 000
130 26540 26670 Shale interbedded ss cm em 000
430 26670 27100 Shale dk gy Is nods ak cm em 000
235 27100 27335 Shale red cm em 000
105 27335 27440 Limestone shale nodular at cs as 105
980 27440 28420 Shale dk Is nods ak cm em 000
460 28420 28880 Cla stone dk gy Is nods ak cv ev 000
330 28880 29210 Shale dk gy ss stks Is nods ak cm em 000
220 29210 29430 Shale dk gy interbedded ss Is nods ak cm em 000
550 29430 29980 Shale dk gy ss stks Is nods ak cm em 000
180 29980 30160 Shale dk gy Is nods ak cm em 000
030 30160 30190 Shale blk ac cm em 000
445 30190 30635 Cla stone dk gy Is nods ak cv ev 000
050 30635 30685 Shale dk cm em 000
055 30685 30740 Shale blk ac cm em 000
105 30740 30845 Coal WASHINGTON No12 ac cv ev 000
070 30845 30915 Coal bone stks ac cv ev 000
019 30915 30934 Shale dk cm em 000
026 30934 30960 Coal sh stks ac cv ev 000

026 30960 30986 Shale dk cm em 000

067 30986 31053 Coal sh stks ac cv ev 000
031 31053 31084 Coal ac cv ev 000
040 31084 31124 Coal bone stks ac cv ev 000
196 31124 31320 Cla stone dk cv ev 000
740 31320 32060 Cla stone dk gy Is nods ak cv ev 000
350 32060 32410 Shale dk gy ss stks Is nods ak cm em 000

1100 32410 33510 Sandstone gy calcite cemented sk cs as 1100

1250 33510 34760 Sandstone gy sh stks cs es 1250

540 34760 35300 andstone gy crossbeds cs as 540
980 35300 36280 Sandstone sh stks cs as 980
070 36280 36350 Shale gy sandy cm em 000
210 36350 36560 Shale dk gy Is

nods ak cm em 000
045 36560 36605 Shale blk ac cm em 000
080 36605 36685 Coal sh stks WAYNESBURG A ac cv ev 000
100 36685 36785 Coal bone stks ac cv ev 000
035 36785 36820 Shale blk coal stks ac cm em 000
045 36820 36865 Coal sh stks ac cv ev 000

Thickness

n

CLC200243x1s 219 PUI11403

AEC 03497



ATTACHMENT 13

DIAMOND DRILL HOLE CLC200243

4

Thickness

ft

Depth

From

f
To

ft Strata

Water

Bearint

Physical

Page Na 3 of 5

Thickness of

Hard Rock

010 36865 36875 Shale blk ac cm em 000
130 36875 37005 Coal bone stks ac cv ev 000
030 37005 37035 Shale blk coal stks Sc cm em 000
035 37035 37070 Limestone shaley nodular ak cs as 035
070 37070 37140 Shale blk

Sc cm em 000
220 37140 37360 Limestone shale y nodular at cs as 220
085 37360 37445 Cla tone gm Is nods ak cv ev 000
615 37445 38060 Cia stone dk

is nods ak cv ev 000
265 38060 38325 Shale gy ss stks Is nods ak cm em 000
545 38325 38870 Sandstone gy sh stks cs as 545
415 38870 39285 Shale dk gy Is nods ak cm em 000
180 39285 39465 Limestone nodular ak cs as 180
440 39465 39905 Shale gy Is nods ak cm em 000
250 39905 40155 Shale as stks cm em 000
295 40155 40450 Shale dk gy Is nods ak cm em 000
410 40450 40860 Limestone shale nodular ak cs as 410
260 40860 41120 Shale dk cm em 000
060 41120 41180 Shale blk ac cm em 000
070 41180 41250 Shale dk cm em 000
060 41250 41310 Shale bik coal stks ac cm em 000
110 41310 41420 Shale dk cm em 000
360 41420 41780 Shale dk gy Is nods ak cm em 000
680 41780 42460 Sandstonegy sh stks cs as 680
265 42460 42725 Shale dk cm em 000
029 42725 42754 Shale blk coal stks ac cm em 000
021 42754 42775 Coal pyrite WAYNESBURG No 11 ac cv ev 000
640 42775 43415 Shale dk Is nods ak cm em 000
045 43415 43460 Limestone shale y nodular ak cs as 045
220 43460 43680 Limestone shaley layered at cs as Z 220
495 43680 44175 Shale dk gy Is nods at cm em I 000
055 44175 44230 Limestone nodular ak cs as 055
210 44230 44440 Shale dk is nods ak cm em 000
100 44440 44540 Limestone nodular ak cs as 100
210 44540 44750 Limestone layered ak cs as 210
110 44750 44860 Limestone shale nodular ak cs as 110
290 44860 45150 Shale dk

Is

nods ak cm em 000
150 45150 45300 Limestone nodular ak cs es 150
630 45300 45930 Shale dk gy Is nods at cm em 000
220 45930 46150 Limestone layered ak cs as 220
420 46150 46570 Cla stone dk gy Is nods ak cv ev 000
170 46570 46740 Sandstone massive Cs as 170
210 46740 46950 Shale dk gy ss stks cm em 000
390 46950 47340 Shale red cm em 000
140 47340 47480 Shale dk Is nods ak cm em 000
360 47480 47840 Limestone shale y layered ak cs as 360
210 47840 48050 Shale dk

Is nods ak cm em 000
160 48050 48210 Limestone nodular at cs as 160
260 48210 48470 C

la stone Is nods ak cv ev 000
225 48470 48695 Shale m Is nods ak cm em 000
085 48695 48780 Limestone nodular ak cs as 085
110 48780 48890 Shale dk gy Is nods ak cm em 000
110 48890 49000 Limestone nodular at cs as 110
610 49000 49610 Shale dk gy Is nods at cm em 000
210 49610 49820 Limestone nodular ak cs as 210
740 49820 50560 Shale dk gy Is nods at cm em 000
240 50560 50800 Shale m Is nods at cm em 000
550 50800 51350 Shale dk gy Is nods ak cm em 000
240 51350 51590 Limestone nodular ak cs as 240
180 51590 51770 Limestone shale y nodular at cs as 180
110 51770 51880 Limestone nodular

at cs as 110
420 51880 52300 Shale m Is nods ak cm em 000
180 52300 52480 Limestone shale nodular at cs as 180
260 52480 52740 Shale gy Is nods ak cm em 000
280 52740 53020 Limestone shaley nodular at cs as 280
850 53020 53870 Shale dk is nods ak cm em 000
160 53870 54030 Limestone shale y nodular at cs as 130
180 54030 54210 Shale gm Is nods ak cm em 000
510 54210 54720 Limestone massive ak cs as 510
190 54720 54910 Limestone layered ak cs as 190
150 54910 55060 Limestone shaley nodular ak cs as 150
200 55060 55260 Limestone shaley layered at cs as 200
160 55260 55420 Shale dk is nods ak cm em 000
260 55420 55680 Limestone shale nodular ak cs as 260
170 55680 55850 Shale dk I

s nods at cm em 000

CLC200243xls
219 PM111401

AEC 03498
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200243

Thickness

ftl

Depth

From

Ift

To

ftl Strata

Water Physical

Thickness of

Hard Rock

600 55850 56450 Limestone nodular ak cs as 6 00
460 56450 56910 Limestone layered ak cs as 460
060 56910 56970 Cla stone dk

Is nods ak cv ev 000
235 56970 57205 Cla stone dk

cv ev 0 00
040 57205 57245 Shale blk

ac cm em 000
190 57245 57435 Cla tone dk

cv ev 000
335 57435 57770 Shale cly sandy Is nods ak cm em 000
520 57770 58290 Shale qv ss stks Is

nods ak cm em 000
1920 58290 60210 Sandstone gy sh stks

cs es 1920
410 60210 60620 Shale dk ss stks cm em 0 00
195 60620 60815 Shale blk ss stks ac cm em 000
155 60815 60970 Shale dk gy ss stks cm em 000
060 60970 61030 Coal FISHPOT

Sc cv ev 000
025 61030 61055 Coal sh stks

ac cv ev 000
020 61055 61075 Coal bone stks ac cv ev 000
030 61075 61105 Shale dk

cm em 000
045 61105 61150 Coal bone stks

ac cv ev 000
070 61150 61220 Shale dk

cm em 0 00
250 61220 61470 Limestone nodular ak cs as 2 50
235 61470 61705 Limestone layered ak cs as 235
155 61705 61860 Limestone shale nodular ak cs as 1 55
170 61860 62030 Limestone nodular ak cs as 1 70
410 62030 62440 Limestone layered ak cs as 4 10
290 62440 62730 Limestone nodular ak cs as 290
160 62730 62890 Limestone shale nodular ak cs es 160
105 62890 62995 Limestone nodular ak cs as 1 05
085 62995 63080 Shale dk gy Is nods ak cm em 0 00
150 63080 63230 Limestone shale y nodular ak cs as 1 50
570 63230 63800 Shale dk gy as stks Is nods ak cm em 0 00
440 63800 64240 Shale dk gy Is nods ak cm em 0 00
460 64240 64700 Cla stone Is nods ak cv ev 0 00
145 64700 64845 Shale dk cm em 0 00
011 64845 64856 Shale blk

016 64856 64872 Shale blk coal stks

ac cm ern 000

078 64872 64950 Coal bone stks REDSTONE
ac cm em 000

021 64950 64971 Coai sh stks
ac cv ev 000

024 64971 64995 Shale bik coal stks

ac cv ev 000

009 64995 65004 Shale blk

ac cm em 000

066 65004 65070 Shale dk
ac cm em 000

210 65070 65280 Shale dk gy Is nods
cm em

ak cm em

000

0 00
110 65280 65390 Limestone shale nodular ak cs as 1 10

1000 65390 66390 Limestone nodular
ak cs as 10 00

140 66390 66530 Limestone shaley nodular
ak cs es 1 40

175 66530 66705 Shale gy Is nods
ak cm em 0 00

080 66705 66785 Limestone shaley nodular ak cs as 0 80
450 66785 67235 Cla stone

105 67235 67340 Shale dk
cv ev 000

066 67340 67406 Coal rite PITTSBURGH No 8 ROOF COAL
cm em 000

005 67406 67411 Pyrite

ac cv ev 000

066 67411 67477 P dk
ac cs as 000

018 67477 67495 Shale blk coal stka

cm em 000

172 67495 67667 Coal PITTSBURGH No a
Sc cm em 000

003 67667 67670 Shale blk coal stks
ac cv av 000

060 67670 67730 Coal
ac cm em 000

003 67730 67733 Shale dk
ac cv ev 000

230 67733 67963 Coal
cm em 000

002 67963 67965 Shale dk
ac cv ev 000

040 67965 68005 Coal
cm em 000

020 68005 68025 Coal bone stks
ac cv ev 000

171 68025 68196 Shale dk
ac cv ev 000

160 66196 68356 Shale gy Is nods
cm em

ak cm em
000

0 00
280 68356 68636 Shale sandy Is nods ak cm em 0 00
240 68636 68876 Shale gy interbedded ss Is nods ak cm em 0 00
160 68876 69036 Shale ss stks Is nods ak cm em 0 00
100 69036 69136 Sandstone gy calcite cemented akc r es 1 00
190 69136 69326 Shale gy ss stks Is nods ak cm em 0 00
030 69326 69356 L imestone shaley nodular ak cs as 030

Total Depth 69356
20265

CLC200243xis

Page No 4 of 5
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ATTACHMENT 13

DIAMOND DRILL HOLE CLC200243

Depth

Thickness From To

ft ft IN

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 20265 29
Soft Rock 49091 71

69356

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3

Acidity tons Deficiency
Neutralization 1000 tons as tons1000

Potential tons1000 Total
Pyritic CaCO3 tons as CaCO3

Stratum tons as CaCO3 Sulohur Sulohur Total Sull Total Sul

Roof 10 R
Coal

Bottom 10 tt

CtC200243xls

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

20265

29

Page No 5 of 5

219 PM11N03
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ATTACHMENT 13

DIAMOND DRILL HOLE
N9415

Field Engineer Kim Cecil
Surface Elevation 11993721111
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 675369
Easting 2420873

Drilling Compan hs Jr S H MILLERL J Huy g ons
DRILL HOLE I

DRILLING FO

SURFACE ELE

OHIO BELMONT COUNTY
LOCATIONER

4 1994
ER 5 1994

FORMATION STRATA THICKNESS DEPTH FROM SURFACE
CASING 2000 2000
RED SHALY CLAYSTONE 1610 3610 Lys
GRAY SHALY CLAYSTONE 900 4510 c

RED SHALY CLAYSTONE 630 5140 i e V
GRAY LIMY SHALY CLAYSTONE 860 6000 c+ K C V c

RED AND GRAY
SHALY CLAYSTONE 1790 7790 GV c_

GRAY LIMY SHALY CLAYSTONE 1600 9390 KE_•
GRAY SHALE 610 10000 Cw1 rr
GRAY SHALY CLAYSTONE 440 10440 eV ei
RED SHALY CLAYSTONE 080 10520 Ve _
GRAY LIMESTONE 250 10770 UISs C

GRAY LIMY SHALE 870 11640 c k c

RED SHALY CLAYSTONE 130 11770 G Ve
GRAY LIMY SHALE 760 12530 LvrK e
RED AND GRAY

SHALY CLAYSTONE 350 12880 C V _
GRAY SHALY CLAYSTONE 600 13480 CV V
RED AND GRAY

SHALY CLAYSTONE 350 13830 C c_
GRAY LIMY SHALY CLAYSTONE 560 14390 Gh G
GRAY SANDSTONE 080 14470 GS C5
GRAY SHALY CLAYSTONE 220 14690 G _ _
GRAY SANDSTONE 100 14790

C
• S c 5

GRAY SHALYCLAYSTONE 260 15050
GRAY SHALY CLAY STONE

WITH COAL SPARS 030 15080

1

AEC 03501



L j
HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9415

15080
FORMATION STRATA THICKNESS DEPTH FROM SURFACE P`
DARK GRAY SHALY CLAYSTONE 500 15580 vc
BONY COAL 050 15630
COAL WITH PYRITE

NODULES AND SHALE •tC C_

STREAKS 050 15680

4
6

COAL 142 L_c Sk n y t Z 15822 GG c v

DARK SHALE 019 15841 c kv 4

COAL 009 15850 GC C
DARK SHALE 007 15857 d wc
COAL LOSS 030 108 15965 GG CV
GRAY SHALY CLAYSTONE 805 16770 VCGRAY SHALY CLAYSTONE

WITH SANDSTONE BANDS 360 17130
GRAY SANDSTONE 4810 21940 CS c
GRAY SHALE 150 22090 Grvie
GRAY SANDSTONE

WITH SHALE STREAKS 180 22270 G5 =
GRAY SANDSTONE 300 22570
GRAY SHALY CLAYSTONE 010 22580
GRAY SANDSTONE

WITH SOME SHALE STREAKS 570 23150 CS•S
COAL WITH PYRITE 015 23165 G• G_

DARK SHALY CLAYSTONE 021 23186 C _Cy
GRAY SANDSTONE 024 23210 CS C`
GRAY SHALY CLAYSTONE 027 23237 r_
GRAY SANDSTONE

WITH SHALE NODULES 040 23277
GRAY SANDY SHALE

WITH SANDSTONE STREAKS 073 23350
CS C•

GRAY SANDSTONE 1560 24910 CS d
DARK GRAY SANDY SHALE 060 24970
GRAY SANDSTONE

WITH SHALE STREAKS 840 25810 • G5
GRAY SANDSTONE

WITH COAL SPARS 670 26480•SCRAVgT4ATV rTAVCT1NF
WITH LIME NODULES 180

GRAY LIMESTONE 090
GRAY LIMY SHALY CLAYSTONE 430
GRAY LIMESTONE 350
DARK GRAY LIMY

SHALY CLAYSTONE 370
BLACK BONY SHALE 070
GRAY SHALY CLAYSTONE 120
GRAY SANDY SHALE 220
GRAY SANDSTONE 160
GRAY LIMY SHALY CLAYSTONE 210
GRAY SANDSTONE 1000
GRAY SANDY SHALE

WITH SANDSTONE STREAKS 345

2

26660
26750 a<CS
27180 lu K
27530 r CS

27900 GKCh c

27970
28090 _ C V
28310 eSS
28470 S L
28680 Kienc
29680 r5 L

30025

AEC 03502



L
j HUGHES SONS INC

4
1 THE OHIO VALLEY COAL COMPANY

CONTINUATION OF DRILL HOLE NO N9415

FORMATION
30025

STRATA THICKNESS DEPTH FROM SURFACE

COAL 010 •IVc
yrlc•5h r•1

N •• 30035 Ut Gv

GRAY SHALY CLAYSTONE 050 30085 C +CI
COAL WITH PYRITE 028 30113

DARK GRAY SHALY CLAYSTONE 198 30311
COAL 005 30316 CtC Ly

GRAY SHALY CLAYSTONE 090 30406 C_ e i

GRAY LIMESTONE 134 30540 OK G 5

GRAY LIMY SHALY CLAYSTONE 710 31250 c t cHH
GRAY LIMESTONE 500 31750 GKCS
GRAY LIMY SHALY CLAYSTONE 360 32110 CKCN
GRAY LIMESTONE 130 32240 cKG
GRAY LIMY SHALY CLAYSTONE 770 33010 K cm
GRAY LIMESTONE 1bu carccs

GRAY LIMY SHALY CLAYSTONE 600 33770 GKGr_t

RED AND GRAY
G_ ••

SHALY CLAYSTONE 270 34040
GRAY LIMY SHALY CLAYSTONE 1340 35380 Gr m
GRAY SANDSTONE CSCS

WITH SHALE STREAKS 240 35620
GRAY SHALY CLAYSTONE 0 0 35710 0 e

GRAY SHALY LIMESTONE 1960 37670 OkLS
GREEN LIMY SHALY CLAYSTONE 320 37990 Ck Gvn

GRAY SANDSTONE
WITH SHALE STREAKS 080 38070 CS •5

GREEN SHALE 070 38140 CN9cr
GRAY SHALY LIMESTONE 390 38530 CKGS
GREEN SHALY LIMY CLAYSTONE 090 38620 GK C ••
GRAY LIMESTONE 420 39040 kGS
GREEN LIMY SHALY CLAYSTONE 520 39560 k

GRAY LIMESTONE 270 39830 GrCSc
DARK GRAY LIMY

SHALY CLAYSTONE 130 39960
GRAY LIMESTONE 370 40330 aKCSc
GRAY LIMY SHALE 630 40960 GK C
GRAY LIMESTONE 350 41310 uKL
GRAY LIMY SHALE 410 41720 1 k cK
WHITE LIMESTONE 570 42290 GK•Se
GRAY LIMESTONE

WITH GREEN LIMY

SHALY CLAYSTONE 790 43080
GRAY GREEN LIMY SHALE 280 43360
GRAY LIMESTONE 290 43650 uK GSc
GRAY GREEN LIMY

•
• I GH• c

SHALY CLAYSTONE 540 44190
DARK GRAY SHALY CLAYSTONE 120 44310 CI <

GRAY LIMESTONE 040 44350
DARK GRAY SHALY CLAYSTONE 180 44530
DARK SHALE 030 44560

i yy7 rv

3AEC
03503



L
J HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9415

FORMATION STRATA THICKNESS
44560

DEPTH FROM SURFAC e
BLACK SHALE WITH COAL SPARS 015 44575 4L
PYRITE 002 44577 Cae G
COAL 058 szwicJA lcy Vi 44635 CC
DARK SHALE 005 44640 Crn
COAL 195 44835 GciC
BLACK SHALE WITH

PYRITE AND COAL STREAKS 010 44845 GC
GRAY SHALY CLAYSTONE 205 45050 e V e

GRAY GREEN LIMY
SHALY CLAYSTONE 1660 46710 CkC

DARK SHALY CLAYSTONE 030 46740 6v c

DARK SHALY CLAYSTONE
WITH COAL SPARS 012 46752 C6 c

COAL 015 46767 6c G4

GRAY SHALY CLAYSTONE 018 46785
COAL 016 46801 GGG
BONE 008 46809 ctC G t

COAL 008 46817 C6C•C

DARK SHALE 026 46843 C z

GRAY SHALE 020 46863 Ck c
COAL 119 46982 c
GRAY SHALY CLAYSTONE 020 47002 l
DARK SHALE 088 47090 C• c

GRAY LIMESTONE
WITH SOME SHALE 1920 49010 UKcs

GRAY GREEN SANDY
SHALE WITH SANDSTONE
STREAKS 920 49930

CS

DARK SHALY CLAYSTONE 390 50320 V
DARK GRAY LIMESTONE 330 50650 A C
GRAY GREEN SHALY CLAYSTONE 180 50830 LV•
GRAY SHALY CLAYSTONE 120 50950 CV ci

DARK SHALY CLAYSTONE 550 51500
BLACK SHALE 060 515 60 G
DARK GRAY LIMY

TE
SHALY CLAYSTONE 460 52020

WHITE LIMESTONE 1210 53230 lug CSc
GRAY SHALY CLAYSTONE

WITH LIMESTONE NODULES 380 53610
oKGw

GRAY SHALY CLAYSTONE 160 53770 CV c_
DARK GRAY SHALY

CLAYSTONE WITH
PYRITE STREAKS 110 53880

GG•CV

GRAY SHALY CLAYSTONE
WITH SHALE STREAKS 054 53934

DARK SHALY CLAYSTONE 033 53967 c d _
BONY COAL 005 53972C
COAL WITH PYRITE

STREAKS 086 1o 54058

4

AEC 03504



L
J HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9415

FORMATION STRATA THICKNESS

54058
DEPTH FROM SURFACE

BONE 009 54067 L CJ

DARK SHALE 012 54079 Lv c

GRAY SHALY CLAYSTONE 067 54146 •_c
DARK SHALE WITH COAL SPARS 005 54151 GAG cs

PYRITE WITH COAL SPARS 009 t fis hu h ND 8 54160 0 Cr

COAL 171 54331 1
4
6

Cy
GRAY CLAYSTONE 003 54334 C7c
COAL 301 54635 CC G1
COAL WITH PYRITE

NODULES 008 54643 GC GI

COAL 018 54661
COAL WITH PYRITE C L

NODULES AND STREAKS 007 54668DARKGRAY SHALY CLAYSTONE 023 54691 GVre
GRAY LIMY SHALY CLAYSTONE 819 55510 GKe _

GRAY SANDSTONE WITH LIME 200 55710IL•GRAYSANDSTONE 160 55870 C

GRAY SHALY CLAYSTONE 190 56060
GRAY SANDSTONE 250 56310 cCS
GRAY SANDY SHALE C

WITH SANDSTONE esGk
AND LIME STREAKS 190 56500

TOTAL DEPTH OF HOLE = 56500 FEET

20 BAGS CEMENT PLACED IN HOLE

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

Erodible evvery mmoderate sslight

Jlic IO 2 1 7

5

AEC 03505



ATTACHMENT 13

DIAMOND DRILL HOLE
N9416

r

DRILL HOLE I

DRILLING FO

SURFACE ELI

LOCATION

Field Engineer Kim Cecil
Surface Elevation 1279
Drill Hole Coordinates State Plane 1927 NA Datum

Drilling Company

Northing 680939
Easting 2426487

L J Hughs Sons Inc

OHIO BELMONT COUNTY

6721111

H MILLER

ER 6 1994
ER 11 1994

FORMATION STRATA THICKNESS DEPTH FROM SURFACE Pf

P
e r

CASING 2000 2000
RED SHALY CLAYSTONE 200 2200 GV k

GRAY SANDY SHALE 750 2950 CS G

GRAY SHALY CLAYSTONE 080 3030 e V e 1

SHALY COAL 040 3070 CCV
DARK GRAY SHALY CLAYSTONE 200 3270 Lv CV
GRAY SANDY LIMESTONE 300 3570 GKtS
GRAY LIMY SHALY CLAYSTONE 230 3800 uK C

GRAY LIMY SANDSTONE 710 4510 KCS
GRAY SHALY CLAYSTONE 310 4820 CVCV
RED SHALY CLAYSTONE 630 5450 cV CL
GRAY SHALY CLAYSTONE 370 5820 I et

SHALY COAL 020 5840 CAG tV
DARK SHALE 340 6180 Crv1c ry

GRAY SHALY CLAYSTONE 010 6190 CV1cV
BLACK SHALE 120 6310 CMG Cw_c

GRAY LIMY SHALY CLAYSTONE 1720 8030 a1cr4c

GRAY SHALE 680 8710 cICkw
RED SHALY CLAYSTONE 340 9050 C

GRAY SHALY CLAYSTONE 430 9480 CV
RED AND GRAY

C v
SHALY CLAYSTONE 320 9800

GRAY SANDSTONE 410 10210 C1S L
RED AND GRAY V LL•

SHALY CLAYSTONE 920 11130GRAYSANDY SHALE 610 11740 t

GRAY SHALY CLAYSTONE 580 12320

1

AEC 03506



L HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9416

12320
FORMATION STRATA THICKNESS DEPTH FROM SURFACE

I

RED SHALY CLAYSTONE 440 12760 GV

GRAY LIMY SHALY CLAYSTONE 1450 14210 CItGi1

RED SHALY CLAYSTONE 970 15180
GRAY LIMY SHALY CLAYSTONE 990 16170 C•k Ci

RED SHALY CLAYSTONE 170 16340
GRAY SHALE 1660 18000 LYYI •
GRAY SHALY CLAYSTONE 650 18650
GRAY LIMESTONE 240 18890
GRAY SHALY CLAYSTONE 1110 20000

CVO 6

RED AND GRAY
SHALY CLAYSTONE 140 20140

GRAY SHALE 470 20610
GRAY SHALY CLAYSTONE 200 20810
GRAY LIMY SHALY CLAYSTONE 590 21400 CA

L J

r

GRAY SPNDb•EUNVJ V G1 7O tryGRAYSHALY CLAYSTONE 110 21880 t V e

GRAY SANDSTONE
WITH SHALE STREAKS 180 22060

GRAY SHALY CLAYSTONE 060 22120 C _••
BONY COAL 040 22160 CGG_
GRAY LIMY SHALY CLAYSTONE 1570 23730 CLkGme

BONY SHALE WITH
GRAY STREAKS 120 23850 C m e

COAL 033 WGShlh Orl G I L 23883 CiCCV

BONE 005 23888 CtG CV
COAL 132 24020 Cte CV

BLACK SHALE 012 24032 cm

COAL 023 24055 cCV
DARK GRAY SHALY CLAYSTONE 033 24088 cV
BLACK SHALE 005 24093 GCGyn
COAL 135 24228

c c C_ c

GRAY SHALY CLAYSTONE 1612 25840 Vc
GRAY SANDY SHALE 300 26140 cs C

GRAY SANDSTONE 660 26800 e

GRAY SANDY SHALE 1280 28080 GS
DARK GRAY SHALY CLAYSTONE 090 28170 C V V

086 28256 Ctc cV c

GRAY SHALY CLAYSTONE 014 28270 CVc _

COAL WITH BONE BANDS 453 28723 CA e G_c

GRAY SHALY CLAYSTONE 016 28739 VL•
025 28764 Cie c

BONY COAL 007 28771 GG c _ c

COAL 100 28871 6_

BLACK SHALE 004 28875 CiC < nr
GRAY LIMESTONE 077 28952 K6s e
DARK SHALY CLAYSTONE L1 urn 4

WITH LIME BANDS 030 28982
BLACK SHALE 060 29042 r l• irl c

2

AEC 03507



L
J HUGHES SONS INC

o THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9416

FORMATION STRATA THICKNESS

GRAY LIMESTONE 140
GRAY SHALY CLAYSTONE 075
BLACK SHALE 015
DARK GRAY LIMESTONE 128
GRAY LIMY SHALY CLAYSTONE 260
GRAY LIMY SANDY SHALE 420
GRAY SHALE 310
GRAY LIMY SHALY CLAYSTONE 620
GRAY SANDSTONE

4
0 COAL WITH PYRITE

GRAY SHALY CLAYSTONE

WITH LIME NODULES 690
GRAY LIMY SHALY CLAYSTONE 440
GRAY LIMESTONE 540
DARK GRAY SHALY CLAYSTONE 160
GRAY SANDY SHALE 480
GRAY SANDSTONE 1470
DARK GRAY LIMY

SHALY CLAYSTONE 100
DARK GRAY SHALE 170
DARK GRAY SHALY CLAYSTONE 210

29182 Z1CCS
29257 LV
29272e29400 kG
29660 KCo
30080 oK c
30390 e <

31010 cK Gvr

LS
31700
32140 <<I•Cp

32680 Olt G

32840 c

33320 C5
34790 1c

GRAY SHALY LIMESTONE 1700 37140 G K GS
GRAY LIMESTONE 170 37310 QkCS
GRAY LIMY SHALY CLAYSTONE 450 37760 C+K

1

GRAY LIMESTONE 320 38080 ckc5
DARK GRAY SHALY CLAYSTONE 220 38300 L V

c
L

GREE N SHALY CLAYSTONE 220 38520 L cL
GRAY SANDSTONE 510 39030 C5 c

GRAY SANDY SHALE 150 39180 C6 e 5

RED SHALY CLAYSTONE 240 39420 V G
GRAY SHALY CLAYSTONE 190 39610 L V
GRAY LIMESTONE 140 39750 Sc61
GRAY LIMY SHALY CLAYSTONE 1160 40910 Cilc C+_c
GRAY SHALY LIMESTONE 1570 42480

r

K

GRAY LIMY SHALY CLAYSTONE 2150 44630 Gk•C
GRAY 270 44900 uKCSc
GRAY LIMY SHALE 1370 46270

e
l 11

WHITE LIMESTONE 570 46840 i1KL
GRAY SHALY CLAYSTONE 080 46920 G V•5 _
GRAY SHALY LIMESTONE 1480 48400 l ak Cs C
GRAY LIMY SHALY CLAYSTONE 790 49190 ciKGn c

GRAY SANDY SHALE 580 49770 tScS
GRAY SANDSTONE 2780 52550 c+5 t 5

DARK SHALE 340 52890 Lj• L`DARKSANDSTONE 020 52910DARKSANDY SHALE c S C 5

WITH COAL AND

SANDSTONE STREAKS

ANDNODULES 078 52988

3
•

AEC 03508



L HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9416

52988
FORMATION STRATA THICKNESS DEPTH FROM SURFACE

GRAY SHALE 126 53114
COAL 020 53134
DARK SHALE WITH PYRITE 013 53147
COAL 072 53219
GRAY SHALY CLAYSTONE 029 53248
COAL WITH SHALE BANDS 061 53309
DARK SHALY CLAYSTONE 090 53399
GRAY LIMESTONE 1690 55089
GRAY LIMY SHALY CLAYSTONE 541 55630
GRAY SANDSTONE 370 56000
GRAY LIMY SHALY CLAYSTONE 440 56440
GRAY LIMESTONE 150 56590
GRAY SHALY CLAYSTONE 300 56890

Ac•

BONE 034 56924 u C G5
PYRITE 005 56929

6ceiCOAL 045 56974 6ecv
GRAY SHALY CLAYSTONE 076 57050 L V
BLACK SHALY CLAYSTONE 050 57100 etV
GRAY SHALY CLAYSTONE 090 57190 V CI
GRAY LIMY SHALE 230 57420 c

GRAY SHALY LIMESTONE 1120 58540 GkGS
GRAY LIMY SHALY CLAYSTONE 560 59100 GKm
GRAY SHALY CLAYSTONE 170 59270 cVeBONE012 59282 ckcGV
GRAY SHALY CLAYSTONE 105 59387 C V
BONE 006 59393 C+C e V
BONE WITH PYRITE STREAKS 005 59398 CIG C7
COAL 147 c c 59545

1

GG e
DARK SHALE 004 59549 G r^+eCOAL006 59555 GG v
DARK SHALE 003 59558
COAL 009 59567 Uli G_c
DARK SHALY CLAYSTONE

GJ•_WIT H COAL SPARS 010 59577
DARK GRAY SHALY CLAYSTONE 036 59613 cV V
GRAY SHALE 028 59641 crC 1

COAL 541 6vr 60182 ChC C_ c

BONE WITH COAL BANDS 012 60194
CA GC

COAL WITH PYRITE V

NODULES 011 60205 GCGV
BLACK SHALE 017 60222 +CGw•<
DARK GRAY LIMY

SHALY CLAYSTONE 790 61012 _kG
GRAY SHALE 201 61213 C

r

• 1 c rY

DARK GRAY SANDY SHALE 067 61280 C S G S
GRAY SANDSTONE 220 61500 s 5

Acid Producing ac

Alkaline Producing ak t

Compactible cvvery mmoderatesslight Al

Erodible evvery mmoderate sslight

AEC 03509



ATTACHMENT 13

DIAMOND DRILL HOLE
N9417

Field Engineer Kim Cecil

Surface Elevation 1183
Drill Hole Coordinates State Plane 1927 NA Datum 11

Northing 679526

Easting 2413456

Drilling Company L J Hughs Sons Inc

4
0

DRILL HOLE NO

DRILLING FOR

SURFACEELEVAI

LOCATION

12 1994
13 1994

OHIO BELMONT COUNTY

FORMATION

CASING

GRAY AND BROWN SANDSTONE
GRAY SHALY CLAYSTONE
RED AND GRAY

LIMY SHALY CLAYSTONE
GRAY LIMY SHALY CLAYSTONE
RED AND GRAY

SHALY CLAYSTONE
GRAY SHALY CLAYSTONE
GRAY LIMY SHALE
DARK GRAY LIMY

SHALY CLAYSTONE
BLACK SHALY CLAY STONE
COAL
DARK GRAY SHALYCLAYSTONE
GRAY LIMY SHALY CLAY STONE

GRAY LIMY SANDSTONE
COAL

DARK

GRAY
GRAY

GRAY

GRAY
GRAY

GRAY
GRAY

GRAY

GRAY SHALY CLAYSTONE
SANDY SHALY CLAY STONE
SHALY CLAYSTONE
SANDSTONE
SANDY SHALE
SANDY SHALY CLAYSTONE
LIMESTONE
SHALY CLAYSTONE
LIMESTONE

653
125
0 95 Sly n r • `V4

110
1227
6130
080
030

1190
360
760
390
310
120
800
300

1

STRATA THICKNESS

2000
1200
1010

1020
980

500
1340
520

DEPTH FROM SURFACE

2000
Prz

3200 5rS
4210 e•

5230
6210

6710
8050 GV J

8570 Gt Ic try c

9223
93 8 c• C _

c

9443 GGC_•
9553 C1 eV

10780 I<G_1
16910 GKGS c

16990 Gcc C

17020 1l z_
18210 C
18570 CV GV
19330 s e 5

19720 C5e 5

20030 cr_ e i•

20150 •_ZS
20950 _
21250 ulc

AEC 03510



L HUGHES SONS INC

I THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9417

4
i

FORMATION STRATA THICKNESS

GRAY LIMY SHALY CLAYSTONE
COAL

GRAY SHALY CLAYSTONE
WITH PYRITE NODULES

COAL
GRAY CLAYSTONE

450
260
610
450
100
340

100
100

WITH GRAY CLAYSTONE BANDS 096

DARK GRAY SHALY CLAYSTONE
GRAY SANDSTONE
GRAY SANDY SHALE
GRAY SANDSTONE
GRAY SANDY SHALE
GRAY SANDSTONE
GRAY SANDY SHALE

WITH SANDSTONE STREAKS
GRAY SANDY SHALE
GRAY SANDSTONE

070
010 cyae 5bv V
015
025
114
010
910
450
260
220

590
280

520
230
110
100
750
910
570

1310
740
210
420

530
550
290
530
690
110
530

WITH LIMY SHALY CLAYSTONE 960
DARK SHALY CLAYSTONE 340

GRAY LIMESTONE
GREEN SHALY CLAYSTONE
WHITE LIMESTONE
GRAY LIMESTONE

CLAYSTONE

CLAYSTONE

SHALY CLAYSTONE
GRAY LIMESTONE
GRAY GREEN LIMY

SHALY CLAYSTONE
GRAY SANDSTONE
GRAY SHALY CLAYSTONE
RED SHALY CLAYSTONE
GRAY LIMY SHALY CLAYSTONE
GRAY GREEN LIMY SANDY SHALE
GRAY LIMESTONE
GRAY LIMY SHALY CLAYSTONE
GRAY LIMY SANDSTONE
GRAY LIMY SHALY CLAYSTONE
GRAY LIMESTONE
GRAY GREEN LIMY

SHALY CLAYSTONE
GRAY LIMY SHALY CLAYSTONE
GRAY LIMESTONE
GRAY LIMY SHALY CLAYSTONE

BONY COAL
GRAY LIMY SHALY
GRAY LIMESTONE
GRAY LIMY SHALY
GRAY LIMESTONE
GRAY GREEN LIMY

2

21250
DEPTH FROM SURFACEIPPc

21700
21960
22570
23020
23120
23460

23560
23660

23756

23826 GG CV

23836 e V
23851 c_e23876CC Cv
23990 6kC+a
24000 acc_
24910 ukc
25360 kG5
25620 C Ke25840

CA kCS

26430
26710 • IzCS c

27230 1`G

c 527460 C s

27570
27670C28420kcr
29330 I<CSc
29900 GKGi
31210 GkC•_c
31950 uf< G 5 c

32160 k 1e32580G
33110

C`k

33660 eet

33950 UKcse34480Ctk cI
35170 ciicCS N

35280 L
35810 R

36770
37110

I

AEC 03511



L
l HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9417

FORMATION STRATA THICKNESS

37110
DEPTH FROM SURFACE

GRAY LIMESTONE
WITH GREEN CLAY STREAKS 240 37350

GREEN SHALE WITH
LIME NODULES 150 37500

GRAY SHALY LIMESTONE 330 37830
DARK GRAY LIMY

SHALY CLAYSTONE 303 38133
DARK SHALY CLAYSTONE 147 38280
PYRITE WITH COAL SPARS 009 38289
COAL 025 Se wc

lt•cr
N

`
• 38314

BONE 002 38316
GRAY SHALY CLAYSTONE 003 38319
COAL 040 38359
DARK GRAY SHALY CLAYSTONE 005 38364
COAL 127 38491
DARK SHALE WITH COAL SPARS 015 38506
DARK GRAY SHALY CLAYSTONE 065 38571
GRAY GREEN SHALY

CLAYSTONE WITH
DARK SHALE STREAKS
AND BANDS 1701 402 72

C V
DARK GRAY SHALY CLAYSTONE 057
DARK SHALY CLAYSTONE GC CV

WITH COAL SPARS 010 40339
GRAY SANDY SHALE 080 40419 CS
COAL 019 40438 GGC
GRAY SHALY CLAYSTONE 004 40442 V If _

COAL 074 40516 GCCV
DARK SHALE WITH PYRITE 007 40523 oGckn
COAL 004 40527 GG cV c

GRAY SHALY CLAYSTONE 007 40534 V •Il

COAL 028 40562 6 C V
GRAY SHALE 005 40567 N e

COAL 089 40656 C46 C_
DARK GRAY SHALE 030 40686 Lp eA
COAL 030 40716 CGC
BLACK SHALE WITH COAL SPARS 009 40725 c
COAL WITH SHALE BANDS 020 40745 c2GC
BLACK SHALE 004 40749 C Cry c

DARK SHALY CLAYSTONE 055 40804 Gvj r_

GRAY LIMESTONE 1720 42524 S c

GRAY SANDSTONE 256 42780 S•e
GRAY GREEN LIMY

SHALY CLAYSTONE• 700 43480KCEGRAYLIMESTONE 490 43970
GRAY SHALY CLAYSTONE 230 44200
COAL a 080 4 4 2 8 0 • GGV

DARKSHALY CLAYSTONE•a 0X23 4 4 3 0 3 V ey
COAL 019 44322

AEC 03512
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L
J HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY
CONTINUATION OF DRILL HOLE NO N9417

FORMATION STRATA THICKNESS

DARK SHALY CLAYSTONE 023
GRAY SHALY CLAYSTONE 225
GRAY LIMESTONE 120
DARK GRAY SHALY CLAYSTONE 230
GRAY LIMESTONE 700
WHITE LIMESTONE 510
GRAY LIMY SHALY CLAYSTONE 887
BLACK SHALY COAL

`

WITH CLAY STREAKS 013 •tw• L Ci

COAL WITH PYRITE 050
DARK SHALY CLAYSTONE 079
BONE 025
COAL 475 4o
PYRITE AND SHALE 003
DARK SHALE 008
DARK GRAY SHALY CLAYSTONE 220
GRAY LIMESTONE 210
GRAY LIMY SHALY CLAYSTONE 1900

TOTAL DEPTH OF HOLE = 50000 FEET

22 BAGS CEMENT PLACED IN HOLE

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

Erodible evvery mmoderate sslight

s t U

•A4

44322
DEPTH FROM SURFACE If fi=t

44345 C

44570 CVi

44690 CTKC
44920 GV c

45620 CeltC46130

1
4 CS

47017 etv

47030 CGCCV

47080 GC C _
47159 CGe
47184 Gecv
47659 6C C_

47662
16CePf47670 L of

47890 C_ r

48100 C
A I CS

50000 KC` C

AEC 03513



1189 OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13
GEOLOGY REPO RT UNDERGROUND WORKINGS

Applicant BENNOC INC Drill Hole N9478
Coordinates X 239929 Y 691789 Surface Elevation 1242s3

Litholoav

Topsoil
Subsoil

1
4
6

RED GRAY S ATY AYSTON

GRAY LIMESTONE

RED SHATY CLAYSTONE

GRAY S ATY AYS N

GRAY RANDY SHALE

GRAY S ALY LAYSTON

BROWN SANDSTONE BROKEN

GRAY SANDSTONE

GRAY S HATE

GRAY S ATY AYSTONE

GRAY LIMESTONE

GRAY S A Y AYSTON

H2Q Thickness Physical Properties

Compactibility Erodihility

290 V S

770 M

140 V

100 V S

1030 M

150 V S

230 S

300 S S

280 M

390 V

120 M

860 V

DARK SHALE 130 M

COAL WASHINGTON 12 090 S V

GRAY SHALY CLAYSTONE 1050 V

GRAY SANDY SHALE 400 M

GRAY SANDSTONE 5650 S S

COAL WAYNE B TR A 02 S

CRAY S ATY A STON 580 V

GRAY SANDY SHALY AYSTON 3810 V

GRAY S ATY LAYSTON 342 V S

COAT WAYNE SB TR 11 103 S

DARK SHALE 004 M S

COAL 11 062 S

DARK GRAY S HALF 025 M

COAL 11 076 S

DARK GRAY S ATY AYS ON 025 V S

QRAY SANDY ALE 065 _H S

180 V

GRAY SANDY SHALE 160 M

GRAY SANDSTONE 460 S S

AEC 03514



N9418 CONTINUED

Li hology

Topsoil
Subsoil

GRAY SANDY SHALE

DARK GRAY SHALY AYSTONF

COAL UNIONTOWN 410

H2Q Thicknessc•kness

ESQ

010
BLACK S ATY AYSTONF 060
COAL UNIONTOWN 10 0 S
GRAY LIMY S ATY C AYSTONE

7 87

GRAY SHATY LIMESTONE 1060

DARK AY TMY SHAT Y CT AY cmnNIA

RED GRAY SHALY CLAYSTONE

GRAY TMY S AT Y AYSTONE

GRAY SANDSTONE

GRAY SANDY SHALE

I

GRAY SHAIY TM STONE

RED GRAY LIMY SHALY T AYSTONE

GRAY SANDY SHALY AYSTONF

RFD GRAY LIMY SHAT Y LAYSTONF

GRAY LIMESTONE BROKEN

GRAY ITMY SANDY SHAT Y CT AYSTO ••

GRAY SHATY LIMESTONE

GRERN SHALY CIAYSTONE

GRAY SHATY TTMFSTONE

GRAY LIMESTONE

GRAY LIMY SHAT Y AYSTONF

WHIT LIMESTONE

GRAY LIMY SHAT Y CT AYSTONF

1860

140

880

140

4 0

1040

370

790

190

140

00

480

410

450

300

122QI

500

1030

WHIT TM S ON 40

Physical nrnpertip

CorneatihilitY Fredibi1

V

S

V s

S V

V S

M S

V S

V S

V S

M 8

V S

V S

V S

M 5

V S

M S

M S

V S

M S

V S

GRAY ITMY SHATY rTriVIZTnNE 2070 V S

GRAY SANDY S A V TAYSTONE 1S 70 V S

DARK CRAY SHALY 1AYSTONF O28 V

COAT WpYRTTF SHALE STREAKS 014 S V
CRAY SHAT F WOAT curt c CTRFA KL

M

COAT SHAT F METCS CREEK ff9 0 12 M S

DARK GRAY SHATY AYSTONF 061 1 V S

DARK SANDY SHALE M q

COAT 91 001 S V
DARK RANDY SHAT E 002 M

AEC 03515



N9418 CONTINUED

1 i L11O 1 Ocly

Topsoil
Subsoil

HLQ Thickness Ph i ral Prn••s DeIC 7PS fs_

COAT 9 005

DARK SANDY SHALE Q41
COAT 9 1 06
GRAY HALY CLAYSTONF 026
COAT 49 079
DARK SHALY CLAYSTONE 080

AY SHALY LIMESTONE 944

GRAY LIMY S AiY AYSTONE 660

GRAY LIMESTONE 2001

AY LIMY SHALY CTAYSTONF 2 90
DARK SHALE 010

GRAY LIMY SHATY LAYSTONF 1780

GRAY SANDSTONE 3400
GRAY SANDSTONE WSHALE NODULES 1 0

GRAY SANDSTONE 450
DARK GRAY SANDY SHAIY AYSTON 030

GRAY SANDSTONE 030
DARK GRAY SHALY TAYSTONF 360
DARK SHALE 0 20

PYRITE
DARK SHALY C1AYSrGNE W NOD T7 FS

BLACK SHAT F 0 07

PYRITE WCOAT SPARS QOS
COAT PITTSRTTRGN g 070
DARK SANDSTONE 0 03

COAT 8 084
DARK SHALE

6

COAL 8

PYRITE 010
COAT 98 065
DARK SNATY AYGTONF 250
GRAV TTMFSTONF 346
GRAY TTMV SHAL AYSTONF SO

SANDY SHATF 470

DQm

S

M

S

V

Qa1n

S V

V G

M S

M S

V

S S

S S

V S

G

V S

M S

S

G

S V

AEC 03516



N9418 CONTINUED

6
Submit the following information for the stratum above the coalseam the coal seam and the stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCo3crratum sulfur Sulfur A i d i y pot n ial f• 1 i nR COAL 6A9

If other than State Plane indicate coordinate systemIndicate water bearing stratum with an asterick under the column labeledH20
SSlightly MModerately VVery

I

AEC 03517
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1189 OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13
GEOLOGY REPORT UNDERGROUND WORKINGS

Applicant Drill Hole N9419
Coordinates X 2402 Y Surface Elevation 1127 03

Litho logy H2Q Thickness Physicalal P onPri s

Topsoil
Subsoil Compactbility Erodihility

GRAY SANDSTONE 90 S S

COAL WAYNESBURG A 02 S V

CRAY S ATY CLAYSTONE

GRAY SANDSTONE

AY S ATY CLAYS TONE

31 V S

87 S S

92 V S

GRAY SANDY SHALE 11 M S

GRAY SANDSTONE 24 S S

AY SANDY S ALY CLAYS ON 4 2 V S

GRAY S A Y CLAYSTONE 1710 V S

GRAY SANDY SHALE 18 M S

CRAY S ATV AYSTONE 26 H

SHATY O T 11 03 S V

COAL WAYNESBURG 11 14 S V

GRAY SHALY CLAYSTONE 07 V S

GRAY SANDSTONE WSHATE STREAKS 29 S S

GRAY SHALY CLAYSTONE WSHALE BANDS 54 V

DARK GRAY SHALE 99 M S

DARK SHALE WCOAL SPARS 11 03 M S

COAL WAYN SB TR 11 011 S V

GRAY LIME SHATY CLAYSTONE 366 V S

GRAY ITMESTONE 12 M

rzRAY TM S ATY AY TON 981 V

GRAY SANDSTONE 13 S

S

I

S

S

GRAY SANDY SHALE 50 M S

DARK GRAY S ATY TMESTONE 99 M S

DARK AY TTMR S ATY C AYSTON 73 V S

GRAY SANDSTONE WRTPPLED SHALE 59 S S

GRAY GREEN LINE SHALY AYSTON 180 V S

GRAY SHALY LIMESTONE 106 M S

AEC 03518



s

r

ri hnlr1•11 H20 Thicln •

11ME SHALY CIAlS1ONE v

M

AY LIME SHALY C1iTUtJE V
FINE GRAIN NODULAR LIMESTONE 13 M

GI AY LIME SHAL CLAYSTONE 42 v

DARK GRAY LIME SHALY CLAYSTONE 108 V

GRAY SHALE 31 M

GRAY SHALY CLAYSTONE 965 v

DARK SHALY CLAYSTONE WCOAL SPAR 036 v

COAL MEIGS CREEK 9 007 S

DARK SHALY CLAYSTONE WCOAL SPAR 022 V

DARK GRAY SHALY CLAYSTONE 016 v

PYRITE 007 s

DARK GRAY SHALY CLAYSTONE 015 V

BLACK SANDY SHALE WCOAL SPARS 143 M

COAL 09 005 S

PYRITE 005 V

COAL q9 086 S

DARK GRAY SHALY CLAYSTONE 021 v

COAL 49 042 S

GRAY SHALY CLAYSTONE 002 V

COAL 9 030 S

DARK GRAY SHALY CLAYSTONE 048 V

GRAY LIMESTONE 352 M

GREEN SANDY SHALE 048 M

GRAY SANDSTONE 140 S

GRAY GREEN LIME SHALY CLAYSTONE 180 V

GRAY LINES TONE 150 M

GRAY LIME SHALY CLAYSTONE 410 V

DARK GRAY SHALY CLAY TONE wSPAR 0 20 v

GRAY LIME SHALY CLAYSTONE 800 v

FINE GRAIN NODULAR LIMESTONE 120 M

GRAY SANDY SHALY CLAY TONE 670 v

GRAY SANDSTONE 3560 S

GRAY SANDSTONE WSHALE STREAKS 0 36 S

GRAY SANDSTONE 2 23 S

GRAY SANnSTONE WGR CLAY NODULES 170 S

COAL WITH PYRITE STEAKS 48 1 1 6 S

DARK SHALY CLAYSTONE 005 y

Physical Pronertie

Compact ibili y Erodibility

S

S

AEC 03519



Litho c ness Physical Prorerti

Topsoil
Subsoil Compactibility Erodibjlty

COAL WPYRITE STREAKS 8 044 V

li
p

PYRITE 005
V

COAL PITTSBURG 98 265
V12bADARK

GRAY SHALY CLAYSTONE 266 V

GRAY LIME SHALY CLAYSTONE 1100 V

GRAY SANDY SHALE 670 M

GRAY LIME SHALY CLAYSTONE 550 V

Submit the following information for the stratum above the coal
seam the coal seam and the stratum below the coal seam

4

PyriteNeutralTotalMarcasite Potential ization CaCo3Stratum Sulfur Sulfur Acidity Potential Deficiency485 Potential

If other than State Plane indicate coordinate system
Indicate water bearing stratum with an asterick under the column labeledH20
SSlightly MModerately VVery

H20 Thi k

AEC 03520



1189

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT UNDERGROUND WORKINGS

Applicant BENNOC INC Drill Hole C981
Coordinates X 2414034 Y 685831 Surface Elevation 122909

Lithooey H2O Thickness Ph s
i

l P ti

Topsoil

y ca roper es

Subsoil
Compatibilit Erodesy

NONCORING 11 00
BEN SHATEZINTERBEDDRD SANDSTONE 4901 M M
BROWN SHALE 2 30 M M
CLAYSTONE REDDISHBROWN 390 y V
CLAYSTONE M GRAY CALCAREOUS 120 V V
CLAYSTONE RED 570 V V
CLAYSTONE RED WGRAY BANDS 860 V V
SHALE M GRAY SANDY 420 M M
CLAYSTONE M GRAY 650 V V
CLAYSTONE DRKGRAYBLACK 030 V V
CLAYSTONE M GRAY CALCAREOUS 540 V V
SHALE M GRAY 160 M M
CLAYSTONE RED WO TV BANDS 1720 V V
CLAYSTONE GRAYGREEN WRED BANDS 160 V V
SHALE MGRAY SILTY MI EO S 1930 M M
CTAVSTONE M GRAY 8 70 V V
LIMESTONE LIGHT GRAY HARD 120 S S

CLAYSTONE GRAYGREEN 120 V V
LIMESTONE LIGHT GRAY SILTY 150 S S

CLAYSTONE M GRAY 120 V V
CLAYSTONE RED 540 V V
CLAYSTONE M GRAY 380 V V
SANDSTONE LIGHT GRAY SILTY 070 S

SHALE M GRAY SANDY 520 M M
SANDSTONE LIGHT GRAY SILTY 090 S

SHALE M GRAY 410 M M
LIMESTONE LIGHT GRAY HARD 050 S S

CLAYSTONE M GRAY 450 V V
CLAYSTONE DRK GRAYBLACK 100 V V
LIMESTONE LIGHT CRAY HARD 050 S

SHALE M GRAY 100 M M
CLAYSTONE GREENRED WLS NOD F 420 V V
SHALE M GRAY 480 M M
SHALE DRK GRAYBLACK 060 M M
CLAYSTONE DRK GRAY 550 V V
SHALE BLK WCOAL PARTINGS 030 M M
COAL 030 M M
SHALE BLK CARBONACEOUS 15 0 M M
COAL WASHINGTON NO 12 085 M M
CLAYSTONE M GRAY WLS NODULES 995 V V
SANDSTONE LT GRAY WTHIN SHALE PARTINGS 100 S

SHALE M GRAY SILTY 030 M M
SANDSTONE MANNINGTON LT GRAY 52 90 S S

SHALE M GRAY 140 M M
SANDSTONE LT GRAY MT A O T 660 S

SHALE BLKWCOAL PARTINGS 040 M M
COAL WAYNESBURG A 020 M M

AEC 03521
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4
1

DRILL HOLE C981 CONTINUED

SHALE DRK AYBTACK
CLAYSTONE M GRAY

LIMESTONE LIGHT GRAY STLTY

SHATF M GRAY

SANDSTONE LT GRAY WITHIN SHAT13 PARTINGS

SHALE M GRAY

SHALE N GRAY SANDY

SHALE M GRAY

SHALE DRK GRAY

LIMESTONE LT GRAY BARD

SHALE M GRAY
SIMHALETONE M GRAY WG ALE RTTN

SHALE DRK GRAYBLACK
cTAYsToNR DK GRAY WLS NODULES
$ AT BLACK CARBONACEOUS

SHALE M RAY GRADES SANDY

SANDSTONE LT GRAY

SHALE M GRAY SANDY

SHALE M GRAY

COAL UNIONTOWN NO 10
CLAYSTONE DK GRAY

LIMESTONE M GRAY WISHALF PARTINGS

SHALE DK GRAY
SIMFSNORE TT GRAY HARD

SHALE DK GRAY

LIMESTONE TT GRAY HARD

SHALE DK GRAY

SHALE M GRAY AT R O 7

LIMESTONE LT GRAY HARD

CLAYSTONE M GRAY

CLAYSTONE M GRAY

LIMESTONE LT GRAY HARD

CLAYSTONF M GRAY

LIMESTONE LT GRAY NODULAR

CLAYSTONE M GRAY

CLAYSTONE DK GRAY

RHATP M GRAYGREEN

SHALE RED

SHALE M GRAYGREEN

LIMESTONE LT GRAY HARD

SHATE M M AV R N
LIMESTONE LT GRAY HARD

SHATP M r• AY GRE N
LIMESTONE LT GRAYIARD NOD 7 AR

C Ay TONE M GRAY

CLAYSTONE DK GRAY
C A TON M AY GRE N CALCAREOUS

SANDSTONE LT GRAY THIN ALE PARTINGS
SHALE MGRAY SILTY

SASNDA STONE LT GRAY THIN SHALE PARTINGS

SHATE M GRAY STLTY
CLALE M GRAYGREEN FLINTY
SHA7E M GRAY CALCAREOUS

LIMESTONE LT GRAY HARD

CLAYSTONE M GRAYGREEN
SHALE M GRAY CALCEREOUS

LIMESTONE TT GRAY HARD

S A F M GRAY CALCAREOUS

LIMESTONE LT GRAY HARD

SHALEM GRAY AL ARFO S

060
080
070

1400
180
380
300

1000
070
050
780
170
270
300
030
470
400
420
370
045
10r
320
720
140
080
040
090
370
150
270
080
170
050
1301
2 10
180
070
360
110

1600
290

10
080
160
070
090
110

1190
050
160
030
130
270
580
070
450
590
160

1150
1 0
120

M M
V V
S S

M M
S S

M M
M M
M M

M M

S S

M M
S S

M M
V V
M M

M MSS
M M
M M
M M
V V
S S

M M

S S

M MS S

M M

M M

S S

V

S S

V
S S

V

S S

V

V

M M
M M

M M
S S

m m
S

M M

S S

V
V
V

S S

M
S S

M M

V V
14 M

S

V
M M
S s

M M

SS
M M

AEC 03522
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DRILL HOLE C981 CONTINUED

TTMESTONE M AY TT TY
SHALE M GRAY CALCAREOUS

LIMESTQNE M GRAY SILTY

SHALE M GRAY CALCAREOUS
SHALE DK GRAY

LIMESTONE M GRAY SILTY
C AV TON DK GRAY CALCITE PARTINGS
LIMESTONE DK AY NODULAR

CLAYSTONE DK GRAY CALCITE PARTINns
LIMESTONE DK AY NODULAR
COAL SEWICKLEY NO 9
SHALE BK WICOAL PARTINGS
CTAVSTONE DK Av

CLAYSSTONE M GRAY R FN

LIMESTONE MED AY HARD
CLAYSTONF M GRAY

S ATR M GRAY TTTY

CLAYSTONE M GRAY
COAL FISHPOT BROKEN
SHALE BK WCOAT PARTINGS

COAL FISHPOT BONY

S ATE M GRAY
LIMESTONE M GRAY STITY
SHAE M GRAY CALCAREOUS
LIMESTONE T GRAY SILTY
SHAE DK GRAY

LIMESTONE LT GRAY SITLY

SHALE M GRAY WSS PARTTNS

SANDSTONE TT GRAY
SHALE M AY

CTAV TON M GRAY

SHALE M GRAY
LIMESTONE M GRAY T TV

CLAYSTONP M GRAY
COAL REDSTONE NO 8A BONY
SHALE DK AY

SANDSTONE TT AY SILTY
SHALE DK GRAY

LIMESTONE IT GRAY SILTY
CLAYSTONE M RAV

LIMESTONE LTGRAY HARD
CLAYSTONE M GRAY

LIMESTONE M GRAY NODULAR HARD
CLAYSTONE M GRAY
S ATR BLACK
COAL ROOF COAL WBONE PnRTTNGQ
CLAY T N M GRAY

COAL PITTSBURGH NO 8
C AV TON M GRAY FIRM
LIMESTONE M AY HARD

SHALE N GRAY STTTY
LIMESTONEONE M GRAY HARD
CLAVSTONE M AY WITS NODULES

580 S S

190 M
0901 S

1870 M M
260 M M

S S

O v v
040 S

050 y v
S S

050 M M
100 M M
140 v v

00 v v
0201 S S

200 y y
540 M M
240 y y
040 M m
030 M M
0 25 M MI or M M
170
440 M M
240 S S

050 M M
L 0 0 S

290 M M
0 S

200 M M
4901 v v
080 M M
2 4 S S

230 y y
4 M M

026 M M
110 S S

180 M M
370 S S

100 v v
9701 S

39O y y
050 S

155 v v
040 M M
147 M M
432 v v
4901 M M
076 y y
080 S

230 M M
050 s S

9101 y

AEC 03523
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DRILL HOLE C981 CONTTNUF

Submit the following information for the stratum above the coal
Seam the coal seam and the stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCo3
Stratum Sulfur Sulfur Acidity Potential D f i n y

ClayQ on
48 Coal

ClayR on

If other than State Plane indicate coordinate system
Indicate water bearings stratum with an asterisk under the column labeled H20
SSlightly MModerately VVery

AEC 03524
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT UNDERGROUND WORKINGS

1189

Applicant BENNOC INC Drill Hole C982
Surface Elevation 126007

H2O Thickness Physical Properties

Subsoil Compatibility Erodibility

Coordinates X 2399500291 Y 68463 6627

Lithology

Topsoil

NONCORING 2000
CLAYSTONEMGRAYFESTAIN JOINTS 20222 1430 V V
CLAYSTONE RED 2GRAY BANDS 070 V V
CLAYSTONE M GRAY 185 V V
CLAYSTONE RED WGRAY BANDS 090 V V
CLAYSTONE MGRAY CARBONACEOUS BOTTO2 145 V V
LIMESTONE L GRAY NODULAR WCS PARTING 060 S S

CLAYSTONE M GRAY 180 V V
LIMESTONE M GRAY SILTY 140 S S

SHALE M GRAY 100 M M
LIMESTONE L GRAY NODULAR HARD 195 S S

CLAYSTONE M GRAY 070 V V
LIMESTONE L GRAY NODULAR HARD 110 S S

CLAYSTONE M GRAYGREEN 120 V V
CLAYSTONE RED 355 V V
CLAYSTONE M GRAYGREEN 160 V V
SANDSTONE M GRAY SILTY 305 S S

SHALE M GRAY SILTY WSS PTGS 795 M M
CLAYSTONE RED WGRAY STREAKS 105 V V
SHALE M GRAY 220 M M
SHALE RED 120 M M
CLAYSTONE M GRAY WLS NODULES 200 V V

LIMESTONE M GRAY NODULAR HARD 085 S S

CLAYSTONE DARK GRAY 060 V V
SHALE BLACK CARBONACEOUS 010 M M
CLAYSTONE M GRAY WOCC LS NODULES 230 V V
LIMESTONE L GRAY NODULAR HARD 095 S S

SHALE BLACK CARBONACEOUS 045 M M
CLAYSTONE M GRAY 805 V V

SHALE BLACK CARBONACEOUS 135 M M
COAL WBONE PTGS WASHINGTON NO12 087 M M
CLAYSTONE MGRAY WOCC RED STREAKS 1993 V V
SHALE MGRAY WOCCSS PTG GRADES SANDY 1260 M M
SANDSTONE MANNINGTONLGRAY MICACEOUS 2215 S S

MEDGRAINED TO 130 COARSE GRAIN 130141 M M
SHALE M GRAY 545 M M
COAL WAYNESBURG A 072 M M
CLAYSTONE M GRAY 638 V V
SHALE M GRAY SILTY 650 M M
SANDSTONE M GRAY SILTY 155 S S

SHALE M GRAY SILTY 1235 M M
LIMESTONE M GRAY SILTY 055 S S

CLAYSTONE M GRAY WOCC LS NODULES 355 V V
SHALE M GRAY WOCC LS NODULES 860 M M
SANDSTONE M GRAY SILTY 215 S S

SHALE M GRAY SILTY 220 M M

SHALE BLACK WCOAL PARTINGS 025 M M

COAL WAYNESBURG NO 11 145 M M

Page 1 of 4
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DRILL HOLE C982 CONTINUED

SHALE BLACK CARBONACEOUS 1 00 M

1
6

SANDSTONE M GRAY SILTY 1 05 S

M

S
SHALE M GRAY SILTY 350 M M
SANDSTONE M GRAY SILTY 1 20 S
SHALE MGRAY WOCCSS PTGSGRADES SANDY 12 20 M

S

COAL LITTLE WAYNESBURG 0 15
M

M M
SHALE BLACK WCOAL PARTINGS 0 20 M
CLAYSTONE DARK GRAY 150 V

M
v

LIMESTONE M GRAY NODULAR HARD 040 S s
CLAYSTONE DARK GRAY 070 V v
LIMESTONE M GRAY NODULAR HARD 070 S S
CLAYSTONE M GRAYGREEN WLS NODULES 220 V v
LIMESTONE LGRAY NODULAR WCS PARTINGS 385 S S
CLAYSTONE M GRAYGREEN 8 30 V
SHALE M GRAYGREEN 635 M

V

M
SHALE BLACK CARBONACEOUS 015 M M
COAL 047 M M
SHALE M GRAY 053 M M
COAL 010 M M
CLAYSTONE M GRAY 165 V V
SHALE M GRAY 015 M MCOAL UNIONTOWN NO10 WSHALE PARTINGS 1 31 M
CLAYSTONE M GRAY GRADES SANDY 259 V

M
v

SHALE M GRAY SANDY 140 M M
SHALE M GRAY 300 M M
SANDSTONE LGRAY WTHIN SHALE PARTINGS 0 25 S s
SHALE M GRAY WSS PARTINGS 035 M M
SHALE M GRAY 195 M M
SHALE DARK GRAYBLACK 0 20 V V
CLAYSTONE M GRAY WLS NODULES 325 V V
CLAYSTONE MGRAY WLS NODULES RED STREAKS 090 v v
CLAYSTONE M GRAY WLS NODULES 260 V V
CLAYSTONE RED 076 V V
CLAYSTONE MGRAY WLS NODULES RED STREAKS 335 V V
SHALE M GRAY WOCC THIN SS PARTINGS 560 M M
SANDSTONE L GRAY CALCAREOUS 050 S S
LIMESTONE L GRAY HARD 030 S S
SHALE M GRAY 120 M M
LIMESTONE L GRAY HARD NODULAR 100 S S
SHALE M GRAY 040 M M
LIMESTONE L GRAY HARD NODULAR 140 S S
SHALE M GRAY 100 M M
LIMESTONE L GRAY HARD NODULAR 330 S S
CLAYSTONE M GRAY WLS NODULES 400 V V
LIMESTONE L GRAY HARD NODULAR 260 S S
SHALE M GRAYGREEN 4 40 M M
LIMESTONE L GRAY HARD NODULAR 150 S S
CLAYSTONE M GRAYGREEN WLS NODULES 1445 V V
SHALE MDARK GRAY 0 40 M M
LIMESTONE L GRAY HARD 240 S S
CLAYSTONE M GRAYGREEN WLS NODULES 495 V V
LIMESTONE L GRAY HARD 170 S S
SHALE M GRAY 390 M M
LIMESTONE L GRAY HARD 520 S S
SHALE M GRAY 045 M M
LIMESTONE L GRAY HARD 280 S S
SHALE M GRAYGREEN CALCAREOUS 615 M M
LIMESTONE M GRAY WSHALE PARTINGS 480 S S
CLAYSTONE M GRAY6 130 V V
CLAYSTONE DARK GRAY 100 V V
CLAYSTONE M GRAY 180 V v

1

Page 2 of 4
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DRILL HOLE C982 CONTINUED

SHALE BLACK CARBONACEOUS
CLAYSTONE DARK GRAY

CLAYSTONE M GRAY
SANDSTONE L GRAY
SHALE M GRAY SANDY
SANDSTONE L GRAY
SHALE M GRAY SANDY

SANDSTONE SEWICKLEY LGRAY MICACEOUS
MGRAINED TO 371COARSE GRAINED TO 388
SHALE BLACK CARBONACEOUS

COAL SEWICKLEY NO 9 BONY WPYRITE
CLAYSTONE DARK GRAY
LIMESTONE M GRAYBROWN FLINTY
CLAYSTONE M GRAYGREEN WLS NODULES
CLAYSTONE BLACK CARBONACEOUS

SHALE M GRAYGREEN GRADES SANDY
SHALE M GRAYGREEN WSS PARTINGS
SHALE M GRAY SILTY

SANDSTONE PITTSBURGH L GRAYMICACEOUS
MCOARSE GRAINED WMASSIVE TEXTURE TO 443

COARSE GRAIN WOOC SH COAL PTGS TO 454
SHALE M GRAY
SANDSTONELGRAY COARSE GRAINED WCOAL STKS

SHALE M GRAY

SANDSTONE L GRAY COARSE GRAINED WCOAL STKS
SHALE BLACK CARBONACEOUS
SANDSTONELGRAY COARSE GRAINED WCOAL STKS
SANDSTONE L GRAYMCRA GRAIN MASSIVE TEXTURE

SHALE M GRAY SILTY WSS PTGS
COAL PITTSBURGH NO 8
SHALE DARK GRAY CALCAREOUS HARD
LIMESTONE M GRAY HARD
CLAYSTONE M GRAY WLS NODULES
SANDSTONE L GRAY MED GRAINED
SHALE M GRAY WOCC CLAY PTGS
CLAYSTONE M GRAY
SHALE M GRAY
CLAYSTONE RED

CLAYSTONE M GRAY
CLAYSTONE RED

CLAYSTONE DARK GRAY
LIMESTONE L GRAY HARD

SHALE M GRAY CALCAREOUS
CLAYSTONE M GRAYOLIVE WOCCRED STKS
CLAYSTONE RED

CLAYSTONE M GRAYGREEN
CLAYSTONE RED
CLAYSTONE M GRAYGREEN WLS NODULES

Page 3 of 4

030 M M
250 V V

1460 V V
040 S S

440 M M
060 S S

095 M M
2335 S S

025 M M
045 M M
060 V V

1440 S S

1430 V v
070 V V
440 M M
250 M M
650 M M

2270 S S

040 M M
555 S S

040 M M
340 S S

010 M M
165 S S

660 S S

255 M M
400 M M
420 M M
105 S S

570 V V
440 S S

1000 M M

080 V V
065 M M

335 V V
125 V V

040 V V

040 V V

300 S S

125 M M
370 V V
670 V V

250 V V

830 V V

140 V V

AEC 03527



DRILL HOLE C982 CONTINUED

4
0

16

Submit the following information for the stratum above the coal
Seam the coal seam and the stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCo3
Stratum Sulfur Sulfur Acidity Potential Deficiency

If other than State Plane indicate coordinate system
Indicate water bearings stratum with an asterisk under the column labeled H20
SSlightly MModerately VVery

AEC 03528
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT UNDERGROUND WORKINGS

Applicant BENNOC INC Drill Hole C983
Coordinates X 2408886602 Y 689901337 Surface Elevation 124629

Lithology H2O Thickness Physical Properties

Topsoil

Subsoil
Compatibility Erodibility

NONCORING 2000
SANDSTONETAN I GRAY MICACEOUS MED 2250 S S

GRAINED AQUIFER FRACTURES 265 42425
SHALE MEDIUM GRAY 485 M M
SANDSTONE L GRAY MEDIUM GRAINED 435 S S
CLAYSTONE M GRAY 050 V V
LIMESTONE L GRAY HARD NODULAR 030 S S
CLAYSTONE MED GRAY WRED BANDS 380 V V
LIMESTONE LGRAY HARD NODULAR WIRED CS PT 210 S S
CLAYSTONE RED 1300 V V
CLAYSTONE GRAY GREEN WLS NODULES 160 V V
LIMESTONE LGRAY HARD NODULAR WGRAY CS P 250 S S
CLAYSTONE GRAY GREEN WLS NODULES 375 V V
SANDSTONE L GRAY SILTY 450 S S

SHALE M GRAY WOCC SLICKENSIDES 565 M M
CLAYSTONE MED GRAY WRED BANDS 250 V V
SHALE M GRAY 625 M M
CLAYSTONE MED GRAY WIRED BANDS 270 V V
CLAYSTONE MED GRAY WLS NODULES 385 V V
LIMESTONE L GRAY NODULAR HARD 065 S S

CLAYSTONE MED GRAY WLS NODULES 215 V V
LIMESTONE L GRAY NODULAR HARD 120 S S

CLAYSTONE MED GRAY WLS NODULES 300 V V
CLAYSTONE RED 160 V V
CLAYSTONE MED GRAY WLS NODULES 450 V V
SHALE M GRAY WOCC SS STKS LS NODULES 950 M M
SHALE DARK GRAY 520 M M
SHALE BLACK WCOAL PARTINGS 010 M M
COAL WASHINGTON NO 12 UPPER SPLIT 070 M M

SHALE BLACK CARBONACEOUS 013 M M
COAL WASHINGTON NO 12 UPPER SPLIT 072 M M
SHALE M GRAY GRADES SANDY 205 M M
LIMESTONE L GRAY NODULAR HARD 075 S S

SHALE DARK GRAYBLACK 125 M M
LIMESTONE L GRAY NODULAR HARD 050 S S

CLAYSTONE MED GRAY WLS NODULES 965 V V
SHALE BLACK CARBONACEOUS 080 M M
COAL WASHINGTON NO 12 LOWER SPLIT 060 M M
SHALE BLACK WCOAL PARTINGS 057 M M

COAL WASHINGTON NO 12 LOWER SPLIT 047 M M
CLAYSTONE M GRAY WLS NODULES 1576 V V
SHALE M GRAYGREEN SANDY 040 M M

SHALE M GRAYGREEN 395 M M
SANDSTONE M GRAY SILTY 040 S S

SHALE M GRAYGREEN SANDY 620 M M
SANDSTONELGRAYWHITEMICAEOUSMOR GRAINED 860 S S

SHALE M GRAYGREEN SANDY 080 M M
SANDSTONE LGRAY MICAEOUS MEDGRAINED 140 S S

Page 1 of 4
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DRILL HOLE C983 CONTINUED

SHALE M GRAYGREEN SANDY
SANDSTONE MANNINGTON L GRAYWHITE
MICAEOUS MEDCOARSE GRAINED

COAL WAYNESBURG A
SANDSTONE L GRAY MED GRAINED

COAL BONY WAYNESBURG A
SANDSTONE L GRAY MEDGRAINED CONGLOMERATE
SHALE M GRAY SANDY WSS PTGS
SHALE M GRAY
SHALE DARK GRAY WLS NODULES

LIMESTONE L GRAY HARD NODULAR

SHALE M GRAY

CLAYSTONE M GRAY WLS NODULES

SHALE M GRAY
SHALE BLACK CARBONACEOUS WPYRITE
COAL WAYNESBURG NO 11
QLAYSTONE M GRAY
SHALE M GRAY
SANDSTONE L GRAY MED GRAINED

SHALE M GRAY

SHALE DARK GRAYBLACK
LIMESTONE M GARY WSHALE PARTINGS

CLAYSTONE M GRAY
LIMESTONE M GRAY WSHALE PARTINGS

SHALE M GRAY CALCAREOUS

QLAYSTONE M GRAY

LIMESTONE L GRAY HARD NODULAR
CLAYSTONE M GRAY WLS NODULES

SHALE M GRAY CALCAREOUS
LIMESTONE L GRAY HARD NODULAR

SHALE M GRAY CALCAREOUS

LIMESTONE L GRAY HARD NODULAR

SHALE M GRAY CALCAREOUS GRADES SANDY
SANDSTONE L GRAY WTHIN SHALE PTGS
SHALE M GRAY

LIMESTONE L GRAY NODULAR
SHALE M GRAY
LIMESTONE L GRAY NODULAR

SHALE M GRAY
LIMESTONE L GRAY NODULAR

SHALE M GRAY CALCAREOUS

LIMESTONE L GRAY HARD
SHALE M GRAY CALCAREOUS

LIMESTONE L GRAY HARD
SHALE M GRAY CALCAREOUS

LIMESTONE L GRAY HARD NODULAR

SHALE M GRAY GRADES SANDY
SANDSTONE L GRAY WTHIN SHALE PTGS
CLAYSTONE M GRAYOLIVE
QLAYSTONE RED
CLAYSTONE M GRAYGREEN
LIMESTONE L GRAY HARD NODULAR

SHALE M GRAY
LIMESTONE L GRAY HARD NODULAR
QLAYSTONE M GRAYGREEN
LIMESTONE L GRAY HARD

SHALE M GRAY
LIMESTONE M GRAY HARD NODULAR
SHALE M GRAYGREEN
LIMESTONE L GRAY HARD
SHALE M GRAY

Page 2 of 4

090 M M
5070 S S

020 M M
040 S S

015 M M
235 S S

490 M M
760 M M
095 M M
200 S S

430 M M
465 V V
340 M M
055 M M
115 M M
090 V V
970 M M
025 S S

385 M M
145 M M
545 S S

405 V V
310 S S

385 M M
520 V V
245 S S

320 V V
905 M M
060 S S

320 M M
040 S S

460 M M
425 S S

275 M M
095 S S

070 M M
055 S S

165 M M
090 S S

255 M M
150 S S

050 M M
165 S S

425 M M
120 S S

280 M M
045 S S

315 V V

090 V V
160 V V
050 S S

660 M M
060 S S

1030 V V

380 S S

100 M M
100 S S

1210 M M
590 S S

065 M M

AEC 03530
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DRILL HOLE C983 CONTINUED

LIMESTONE M GRAY WSHALE PARTINGS
SHALE M GRAY
LIMESTONE L GRAY HARD
SHALE M GRAY

LIMESTONE L GRAY HARD
SHALE M GRAY CALCAREO
CLAYSTONE DARK GRAYBLACK
SHALE BLACK CARBONACEOUS
COAL SEWICKLEY NO9 WBONE SHALE PT
SHALE BLACK WCOAL PARTINGS
CLAYSTONE M GRAY
SHALE M GRAY WTHIN SS PTGS UPPER 2
SHALE BLACK
CLAYSTONE DARK GRAY
SHALE BLACK
SHALE DARK GRAY

COAL FISHPOT BROKEN
SHALE DARK GRAY
LIMESTONE M GRAY SILTY
CLAYSTONE M GRAY

LIMESTONE M GRAY SILTY
SHALE DARK GRAY
SHALE M GRAY CALCAREOUS FLINTY
LIMESTONE L GRAY HARD
SHALE M GRAY

LIMESTONE L GRAY HARD
SHALE M GRAY
CLAYSTONE M GRAY WLS NODULES
SHALE BLACK

SHALE M GRAYGREEN CALCAREOUS
LIMESTONE M GRAY WSHALE PARTINGS
SHALE M GRAY WLS NODULES
LIMESTONE M GRAY WSHALE PARTINGS
CLAYSTONE M GRAY
LIMESTONE M GRAY NODULAR HARD
CLAYSTONE M GRAY

LIMESTONE M GRAY NODULAR HARD
CLAYSTONE M GRAY
LIMESTONE M GRAY NODULAR HARD
CLAYSTONE M GRAY WTHIN BL SHALE TGS
SHALE BLACK

COAL ROOF COAL WBONE PARTINGS
CLAYSTONE M GRAYBROWN
SHALE BLACK

COAL PITTSBURGH NO B
SHALE M GRAY FIRM
LIMESTONE M GRAY HARD
SHALE M GRAY SILTY
LIMESTONE M GRAY HARD
SHALE M GRAY SILTY
LIMESTONE M GRAY HARD
CLAYSTONE M GRAY

Page 3 of 4

145 S S

040 M M
105 S S

660 M M
340 S S
715 M M
310 V V
025 M M
275 M M
200 M M
140 V V

1280 M M
015 M M
040 V V
015 M M
040 V V
290 M M
100 M M
200 S S

050 V V
550 S S

050 V V
390 M M
465 S S

985 M M
345 S

040 M M
245 V V
030 M M
140 M M
690 S S
215 M M
785 S S

205 V V
050 S S

110 V V
055 S S
070 v v
025 S S

330 V V
017 M M
093 M M
090 V V
056 M M
535 M M
046 M rw

050 S S

135 M M
150 S S
290 M M
060 S S

220 v v

AEC 03531



DRILL HOLE C983 CONTINUED

Submit the following information for the stratum above the coal
Seam the coal seam and the stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCo3
Stratum Sulfur Sulfur Acidity Potential Deficiency

If other than State Plane indicate coordinate system
Indicate water bearings stratum with an asterisk under the column labeled H20
SSlightly MModerately VVery

i

AEC 03532
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Applicant BENNOCINC

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT UNDERGROUND WORKINGS

Coordinates X 2417198406 Y 692676852

Lithology

Topsoil

Subsoil

NONCORING
CLAYSTONE RED
SANDSTONE TAN JOINTED WFESTAINS 8 1314
CLAYSTONE M GRAY WIFESTAINED JOINTS
CLAYSTONE RED WGRAY BANDS
CLAYSTONE M GRAY GRADES SANDY
SANDSTONE L GRAYWHITE WFESTAINED PTGS
CLAYSTONE M GRAY

CLAYSTONE RED
CLAYSTONE M GRAY

CLAYSTONE RED

CLAYSTONE M GRAY WRED STREAKS
SHALE RED

CLAYSTONE MGRAY WLS NODULES BOTTOM 1
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAY WLS NODULES
SHALE M GRAY
SANDSTONE L GRAY SILTY
SHALE M GRAY
SHALE RED
SHALE M GRAY
LIMESTONE M GRAY NODULAR
CLAYSTONE M GRAYOLIVE
SHALE M GRAY SANDY
CLAYSTONE DARK GRAYOLIVE
CLAYSTONE M GRAY W0 C LS NODULES
CLAYSTONE RED WGRAY STREAKS
CLAYSTONE M GRAY

Drill Hole C985
Surface Elevation 125806

H2O Thickness Physical Properties

Compatibility Erodibility

V
S

V
V
V

S

050 v v

1150
150

1130
150
160
760
180

200 V V

LIMESTONE L GRAY NODULAR WSHALE PTG
CLAYSTONE M GRAY
CLAYSTONE RED
CLAYSTONE M GRAY WLS NODULES RED STKS
CLAYSTONE M GRAY WRED STREAKS
SHALE M GRAY
SHALE RED
CLAYSTONE M GRAYOLIVE
LIMESTONE L GRAY NODULAR WCS PTGS
CLAYSTONE M GRAYGREEN
SHALE M GRAY GRADES SANDY

SANDSTONE LGRAYMICACEOUS MED GRAINED SHALY
SHALE M GRAY SILTY WITHIN SS PARTINGS
SANDSTONELGRAY MICAEOUS WOCC SHALE PTGS

SHALE M GRAY SILTY WITHIN SS PARTINGS
SANDSTONELGRAY MICACEOUS WOCC SHALE PTGS
SHALE M GRAY SANDY
SHALE M GRAY
SHALE BLACK CARBONACEOUS
LIMESTONE M GRAY NODULAR

Page 1 of 4

240
190
730
160
260
050
195
180
045
800
135
190
095
485

1775
060
640
570
220
175
290
785
265
400

1355
060
550
380
590
435
165
100

1185
250
050
110
520
065
035

V
V

V

M
V
S

V
M
S

M
M

M
S

V

M
V

V
V

V
S

V

V
V
V
M
M

V

S

V
M

S

M
S

M
S

M

M
M
S

V

S

V
V

V
S

V
V
V

M
V

S

V

M
S

M

M
M
S

V
M

V

V

V

V
S

V
V
V

V
M
M
V

S

V

M
S

M
S

M
S

M
M
M
S
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DRILL HOLE C985 CONTINUED

SHALE M GRAY CALCAREOUS
CLAYSTONE M GRAY
SHALE M GRAY WLS NODULES
CLAYSTONE M GRAY
SHALE BLACK CARBONACEOUS
CLAYSTONE M GRAY
SHALE BLACK CARBONACEOUS
COAL WASHINGTON NO 12 WBONE PTG
CLAYSTONE M GRAY
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAYGREEN
SHALE M GRAYGREEN
SANDSTONE 1 GRAY MICACEOUS MED GRAINED SHALY
SHALE M GRAYGREEN
CLAYSTONE M GRAY WRED STREAKS
CLAYSTONE RED
CLAYSTONE M GRAY WRED STREAKS
SHALE M GRAYGREEN SILTY
CLAYSTONE DARK GRAYGREEN
SHALE M GRAYGREEN SILTY
CLAYSTONE DARK GRAY
SHALE BLACK CARBONACEOUS
COAL

SHALE BLACK CARBONACEOUS WCOAL PTGS
COAL

SHALE M GRAY
COAL WAYNESBURG A BONY WSHALE PTGS
SHALE BLACK CARBONACEOUS
LIMESTONE M GRAY NODULAR
SHALE DARK GRAY
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAYGREEN WLS NODULES
SHALE M GRAYGREEN WLS NODULES
SANDSTONE L GRAY MED GRAINED
SHALE M GRAYGREEN SANDY
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAYGREEN WLS NODULES
SANDSTONE LGRAY MED GRAINED WSHALE PTGS
SHALE BLACK WAYNESBURG NO 11 COAL HORIZ
CLAYSTONE M GRAY
SHALE M GRAY SILTY WSS PARTINGS
SHALE M GRAY
SHALE BLACK CARBONACEOUS WCOAL PTGS
CLAYSTONE M GRAY
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAY
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAY
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAY
LIMESTONE L GRAYTAN FLINTY
SHALE M GRAY CALCAREOUS
CLAYSTONE M GRAYGREEN
LIMESTONE L GRAY NODULAR WCS PTGS
CLAYSTONE M GRAY
CLAYSTONE BLACK UNIONTOWN NO 10 HORIZ
SHALE M GRAY SANDY
SANDSTONE L GRAY MED GRAINED
SHALE M GRAY SANDY
SANDSTONE L GRAY MED GRAINED
SHALE M GRAY SANDY
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165 ra m
165 V V
600 M M
080 V V
030 MM
765 V V
070 M M
395 M M
235 V V
100 S S
750 V V
380 M M
075 S
310 M M
220 V V
170 V V
125 V V

1120 M M
400 V V
175 M M
270 V V
085 M M
010 M M
115 M M
010 M M
210 M M
080 M M
015 M M
065 aS
105 M M
140 S S

666 V V
876 M M
150 S S

595 M M
065 S S

885 V V
1595 S S
040 M M
315 V V
075 M M

1080 M M
025 M M
295 V V
250 S S
410 V V
080 S S
170 V V
175 S S
070 V V
160 S S
890 M M
100 V V
290 S S
100 V V
040 V V
240 M M
045 S S
025 M M
080 S S

065 M M

AEC 03534
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DRILL HOLE C985 CONTINUED

SANDSTONE LGRAY MED GRAINED WSHALE PTGS
CLAYSTONE M GRAY
CLAYSTONE RED
CLAYSTONE M GRAY
CLAYSTONE GRAYGREEN LS NODS GRADES SANDY
LIMESTONE L GRAY NODULAR
SHALE M GRAYGREEN
LIMESTONE M GRAY NODULAR
SHALE DARK GRAY
SHALE M GRAY WLS NODULES
LIMESTONE L GRAY NODULAR
CLAYSTONE GRAYGREENOLIVE WLS NODULES
LIMESTONE L GRAY NODULAR
SHALE M GRAYGREEN WOCC LS NODULES
LIMESTONE L GRAY NODULAR
SHALE M GRAY
SHALE M GRAY WLS NODULES
SHALE M GRAYGREEN CALCAREOUS
LIMESTONE M GRAY SILTY
SHALE M GRAY CALCAREOUS
LIMESTONE L GRAY NODULAR
SHALE M GRAY CALCAREOUS
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAYGREEN
LIMESTONE L GRAYWHITE VERY HARD
SHALE M GRAY

LIMESTONE L GRAY NODULAR
SHALE M GRAYGREEN CALCAREOUS
LIMESTONE BENWOOD L GRAYTAN FLINTY
SHALE M GRAYGREEN
LIMESTONE LGRAY NODULAR WSHALE PTGS
CLAYSTONE DARK GRAY WLS NODULES
LIMESTONE M GRAY NODULAR WCS PTG
CLAYSTONE M GRAY
SHALE BLACK

COAL SEWICKLEY NOB WBONE PARTINGS
CLAYSTONE DARK GRAY
CLAYSTONE M GRAY
SHALE M GRAY
SANDSTONE FISHPOT L GRAY MEDGRAINED
SHALE M GRAY
SHALE BLACK
COAL FISHPOT

SHALE DARK GRAYBLACK
LIMESTONE L GRAY NODULAR
SHALE DARK GRAY
LIMESTONE L GAY NODULAR
SHALE DARK GRAY
LIMESTONE L GRAY NODULAR
SHALE M GRAY CALCAREOUS
LIMESTONE L GRAYWHITE VERY HARD
SHALE M GRAYGREEN
LIMESTONE L GRAY NODULAR
CLAYSTONE M GRAYGREEN
SHALE M GRAY SILTY WSS PARTINGS
SANDSTONE L GRAY MED GRAINED
SHALE M GRAY
LIMESTONE M GRAY NODULAR
CLAYSTONE M GRAY WLS NODULES
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140 S S

130 LV
140 V V
050 V V
820 V V
145 S S

445 M M
080 S S

075 V V
645 M M
330 S S

610 V V
090 S S

1390 M M
250 S S
090 M M
270 M M
860 M M
300 S S
940 M M
110 S S
080 M M
100 S S
170 V V
640 S S

060 M M
150 S S

500 M M
310 S S

290 M M

565 S S

420 V V
055 S S

140 V V
025 M M

183 M M
062 V V
380 V V

465 M M
975 S S

545 M M
030 M M
272 M M

053 M M
600 S S
020 V V
190 S S
050 V V
110 S S
250 M M
440 S S
120 M M
275 S S

205 V V
095 M M
035 S S

650 M M
090 S S
430 V V

AEC 03535



DRILL HOLE C985 CONTINUED

v

4

SHALE BLACK CARBONACEOUS WCOAL PTGS 075 M M
COAL REDSTONE NO8A BONY 050 M M
CLAYSTONE DARK GRAY 100 V V
LIMESTONE M GRAY NODULAR 050 S SSHALE DARK GRAYBLACK 090 M M
LIMESTONE M GRAY NODULAR 106 S S
CLAYSTONE DARK GRAY 035 V V
LIMESTONE M GRAY NODULAR 190 S S
CLAYSTONE DARK GRAY 035 V V
LIMESTONE L GARY NODULAR 600 S S
SHALE DARK GRAY 065 V V
LIMESTONE L GRAY NODULAR 145 S S
CLAYSTONE M GRAYGREEN 300 V V
LIMESTONE L GRAY NODULAR 050 S S
CLAYSTONE M GRAYGREEN 085 V V
LIMESTONE L GRAY NODULAR 055 S S
CLAYSTONE M GRAYGREEN 255 V VCOAL 005 M M
CLAYSTONE DARK GRAY 150 V V
COAL ROOF COAL 125 M M
CLAYSTONE M GRAY 075 V V
COAL PITTSBURGH NO8 LOST 2 MINE VOID 510 M M
SHALE M GRAY SILTY 190 M M

Submit the following information for the stratum above the coal
Seam the coal seam and the stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCo3
Stratum Sulfur Sulfur Acidity Potential Deficiency

If other than State Plane indicate coordinate system
Indicate water bearings stratum with an asterisk under the column labeled H20
SSlightly MModerately VVery

Page 4 of 4
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ATTACHMENT 13

DIAMOND DRILL HOLE NA8702

Field Engineer Kim Cecil

Surface Elevation 1259
Drill Hole Coordinates State Plane 1927 NA Datum

Northing 665046

Easting 2435463

Drilling Company LJ Hughes Sons

r

Thickness

ft

Depth

From

ft
To

ftl

Physical

Page No 1 of 2

Thickness of

Hard Rock

2000 000 2000 Casing 0 00
3900 2000 5900 Shale red rn Y cm em 000
300 5900 6200 Shale gm sandy Y cm em 000

1700 6200 7900 Shale gm cm em 000
3170 7900 11070 Shale red gm cm em 000
830 11070 11900 Shale rn sandy cm em 000

5500 11900 17400 Shale red gm cm em 0 00
730 17400 18130 Shale gm Is nods ak cm em 000
350 18130 18480 Shale red rn cm em 000
500 18480 18980 Shale gy sandy cm em 000
920 18980 19900 Shale cm em 000
360 19900 20260 Shale gy sandy cm em 000

2100 20260 22360 Shale gin cm em 000
510 22360 22870 Shale gy sandy cm em 000

3030 22870 25900 Shale cm em 0 00
370 25900 26270 Shale dk cm em 0 00
059 26270 26329 Coal Washington No 12

ac cv ev 0 00
036 26329 26365 Shale dk cm em 0 00
150 26365 26515 Coal

ac cv ev 0 00
2135 26515 286 50 Shale

cm em 0 00
700 28650 293 50 Shale red gm cm em 000

2470 29350 31820 Shale cm em 0 00
614 31820 32434 Coal sh layers Waynesburg A

ac cv ev 0 00
130 32434 325 64 Shale cm em 0 00
036 32564 32600 Shale dk cm em 0 00

2640 32600 352 40 Shale cm em 000
1800 35240 37040 Limestone shaley ak cs es 18 00
070 37040 37110 Coal Waynesburg No 11

ac cv ev 000
540 37110 37650 Shale

720 37650 38370 Shale gy sandy

cm em 000

660 38370 39030 Shale
cm em 000

650 39030 39680 Shale gy I
s nods

cm em
ak cm em

000

0 00
2490 39680 42170 Shale

450 42170 42620 Shale sandyy

cm em 000

540 42620 43160 Shale gy

cm em 000

3200 43160 46360 Limestone shaley

cm em

ak cs as

000

32 00
540 46360 46900 Shale gm
950 46900 47850 Shale gy I

s nods

cm em

ak cm em
000

0 00
360 47850 48210 Shale red m

1820 48210 50030 Shale gy Is nods
cm em

ak cm em
000

0 00
210 50030 50240 Shale rn

750 50240 50990 Limestone

cm em

ak cs es

000

7 50
1910 50990 52900 Shale gy Is nods

ak cm em 0 00
330 52900 53230 Shale dk

110 53230 53340 Coal Sewickley No 9
cm em 000

630 53340 53970 C la stone
ac cv ev 000

550 53970 54520 Shale ay sandy

cv ev 000

1710 54520 56230 Shale
cm em 000

016 56230 56246 Coal rite Fish of
cm em 000

068 56246 56314 Coal
ac cv ev 000

039 56314 56353 Shale
ac cv ev 000

050 56353 56403 Coal
cm em 000

070 56403 56473 Shale
ac cv ev 000

2067 56473 58540 Limestone shaley

cm em

ak cs as

000

20 67
910 58540 59450 Shale cm em 0 00
330 59450 59780 Limestone shaley ak cs es 330
790 59780 60570 Shale cm em 000

NA8702xls

Water

Bearin

907 AM952007
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ATTACHMENT 13

DIAMOND DRILL HOLE NA8702

Thickness

ft

Depth

From

ft
To

ft Strata

Page No 2 of 2

Water

Bearini

Thickness of

Physical Hard Rock

Pro erties HR ft
280 60570 60850 Limestone shaley ak cs as 280
880 60850 61730 Limestone ak cs as 880
980 61730 62710 Shale cm em 000
603 62710 63313 Coal Pittsburgh No 8 ac cv ev 000
004 63313 63317 Shale dk cm em 000
783 63317 64100 Shale cm em 000

otal Dept 64100

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 9307 15
Soft Rock 54793 85

64100

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total
Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 ft

Coal

Bottom 10 ft

NA8702xls

9307

9307

15

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

907 AM95R007

AEC 03538



ATTACHMENT 13

DIAMOND DRILL HOLE NA8706

Field Engineer Kim Cecil

Surface Elevation 979

Drill Hole Coordinates State Plane 1927 NA Datum

s

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft

To

ft Strata

667525

2425111

L J Hughes Sons

Water

Bearing

Physical

Properties

Page No 1 of 2

Thickness of

Hard Rock

HR ft
1500 000 1500 Casing 000

200 1500 1700 Chipped 000

1000 1700 2700 Sandstone gy sh stks Y cs es 1000

660 2700 3360 Shale Y cm em 000

100 3360 3460 Coal ac cv ev 000

020 3460 3480 Shale gy coal stks ac cm em 000

505 3480 3985 Coal Waynesburg A ac cv ev 000

190 3985 4175 Shale gy coal stks ac cm em 000

060 4175 4235 Shale cm em 000

100 4235 4335 Coal ac cv ev 000

060 4335 4395 Limestone ak cs es 060

050 4395 4445 Shale cm em 000

025 4445 4470 Coal ac cv ev 000

130 4470 4600 Shale gy cm em 000

1400 4600 6000 C la stone cv ev 000

2000 6000 8000 Cla stone gm cv ev 000

500 8000 8500 Limestone ak cs es 500

800 8500 9300 Shale gy cm em 000

100 9300 9400 Sandstone sh stks cs es 100

1800 9400 11200 Shale cm em 000

050 11200 11250 Coal Waynesburg No 11 ac cv ev 000

050 11250 11300 Shale cm em 000

1900 11300 13200 Limestone ak cs es 1900

300 13200 13500 Cla stone gm cv ev 000

1150 13500 14650 Shale red m Is nods ak cm em 000

1050 14650 15700 Shale gm cm em 000

700 15700 16400 Limestone ak cs es 700

100 16400 16500 Cla stone gm cv ev 000

2300 16500 18800 Limestone shaley ak cs es 2300

400 18800 19200 Cla stone gm cv ev 000

1000 19200 20200 Limestone shaley ak cs es 1000

400 20200 20600 Cla stone gm cv ev 000

5230 20600 25830 Limestone shaley ak cs es 5230

180 25830 26010 Cla stone gy I
s nods ak cv ev 000

090 26010 26100 Coal Sewickley No 9 ac cv ev 000

350 26100 26450 Claystone cv ev 000

550 26450 27000 Shale gm sandy cm em 000

1500 27000 28500 Shale gy sandy cm em 000

300 28500 28800 Shale cm em 000

190 28800 28990 Coal Fish pot ac cv ev 000

120 28990 29110 Shale cm em 000

1890 29110 31000 Limestone shaley ak cs es 1890

300 31000 31300 Shale gm cm em 000

320 31300 31620 Sandstone cs es YL 320

400 31620 32020 Shale cm em 000

430 32020 32450 Limestone shaley ak cs es YL 430

290 32450 32740 Cla stone gm cv ev 000

080 32740 32820 Shale blk ac cm em 000

1795 32820 34615 Limestone shaley ak cs es 1795

120 34615 34735 Cla stone gm cv ev 000

175 34735 34910 Limestone shaley ak cs es YL 175

090 34910 35000 Claystone gm cv ev 000

320 35000 35320 Claystone cv ev 000

095 35320 35415 Shale blk coal stks ac cvm em 000

040 35415 35455 Shale cm em 000

060 35455 35515 Coal Pittsburgh No 8 Roof Coal ac cv ev 000

040 35515 35555 Shale cm em 000

NA8706xls 912 AM952007

AEC 03539



ATTACHMENT 13

DIAMOND DRILL HOLE NA8706

Thickness

ft

Depth

From

ft
To

ft1

Water Physical

Page No 2 of 2

Thickness of

Hard Rock

455 35555 36010 CoalPittsburgh No 8

v vuva nR il

095 360 10 361 05 Shale
ac cv ev 000

cm em 000
395 36105 36500 Cla stone gm cv ev 000
500 36500

T11 r1o
37000
ln nn

Shale gy is nods
ak cm em 000

17400

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 17400 47
Soft Rock 19600 53

37000

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaCO3
Acidity tons Deficiency

Neutralization
1000 tons as tons1000

Potential tons1000 Total
Pyritic CaCO3 tons as CaCO3

Stratum Ions as CaCQ3 Sulphur Sulphur Total Sul Total Sul

Roof 10

f
t

Coal

Bottom 10 ft

NA8706xls

17400

47

912 AM9152007

AEC 03540



ATTACHMENT 13

DIAMOND DRILL HOLE NA8707

Field Engineer Kim Cecil

Surface Elevation 1301

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 666788

Easting 2429126

Drilling Company U Hughes Sons

Thickness

ft

Depth

From

ft
To

Aft Str

Water Physical

Page No 1 of

Thickness of

Hard Rock

2000 0 DO 2000 Casin
000

1200 2000 3200 Shale brn sandy Y cm em 000
700 3200 3900 Shale gy Y cm em 000

1000 3900 4900 Shale red rn cm em 000
700 4900 5600 Shale rn sandy cm em 000
750 5600 6350 Shale rn cm em 000
270 6350 6620 Shale gm sandy cm em 0 00

4900 6620 11520 Shale red rn cm em 000
150 11520 11670 Shale rn sandy cm em 0 00

2230 11670 13900 Shale red rn cm em 000
850 13900 14750 Shale rn sandy cm em 000

2960 14750 17710 Shale red rn
cm em 000

170 17710 17880 Shale gm sandy cm em 000
690 17880 18570 Shale red rn cm em 0 00
700 18570 19270 Shale rn sandy cm em 000
630 19270 19900 Shale cm em 0 00

2220 199 00 221 20 Shale red rn cm em 0 00
680 22120 228 00 Sandstone g y cs es 6 80
730 228 00 235 30 Shale gm cm em 0 00
530 235 30 240 60 Sandstone

Cs es 5 30
1640 24060 25700 Shale red gin cm em 0 00
200 25700 25900 Shale gy Is nods

ak cm em 0 00
480 25900 263 80 Sandstone

cs es 480
1100 26380 27480 Shale gm Cm em 0 00
100 27480 27580 Limestone

ak cs es 100
1350 27580 289 30 Shale rn

cm em 000
490 28930 29420 Sandstone cs as 490
880 29420 30300 Shale gy cm em 0 00
140 30300 30440 Shale dk gy coal stks ac cm em 000
135 30440 305 75 Coal Washington No 12

ac cv ev 000
260 30575 30835 Shale cm em 0 00
1535 30835 32370 Shale rn

3420 32370 35790 Sandstone gy

cm em 000

360 35790 36150 Shale gy sandy

cs as 3420

170 36150 36320 Shale

cm em 000

010 36320 36330 Shale blk

cm em 000

050 36330 36380 Shale dk
ac cm em 000

425 363 80 368 05 sh

la

Coal ers AWa b
cm em 000

y ynes urg ac cv ev 0 00
235 36805 37040 Shale

860 37040 37900 Shale gy Is

nods
cm em

ak cm em
000

0 00
1000 37900 38900 Shalegy sandy cm em 0 00
560 389 00 394 60 Sandstone

c
l y Cs es 5 60

1440 39460 40900 Shale Is nods ak cm em 000
1020 40900 41920 Shale gy cm em 0 00
1400 41920 43320 Sandstone sh stksgy

2650 43320 45970 Shale gy I
s nods

Cs es

ak cm em
1400

000
270 45970 46240 Sandstone gy

1070 462 40 473 10 Shale rn

CS as 270

cm em 0 00
080 47310 47390 Sandstone oy

370 473 90 477 60 Shale red gin

cs as 080

cm em 0 00
3050 47760 50810 Shale gy Is nods ak cm em 0 00
4090 50810 54900 Shale cly I

s

layers cm em 0 00
600 54900 55500 Limestone

ak cs as 600
2070 55500 57570 Shale gy I

s nods ak cm em 000
210 57570 57780 Shale cm em 0 00
135 57780 57915 Coal Sewickley No 9

Sc cv ev 0 00
6500 57915 585 65 Cla stone

cv ev 000

NA8707xls
913 AM952007

AEC 03541
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ATTACHMENT 13

DIAMOND DRILL HOLE NA8707

Thickness

ft

Depth

From

ft
To

ft Strata

Page No 2 of

Water

Bearing

Thickness of

Physical Hard Rock

335 58565 58900 Shale gy sandy cm em 000
1940 58900 60840 Shale cm em 000
022 60840 60862 Coal Fish of ac cv ev 000
017 60862 60879 Shale dk gy coal stks ac cm em 000
014 60879 60893 Coal

ac cv ev 000
015 60893 60908 Shale gy cm em 000
020 60908 60928 Coal ac cv ev 000
025 60928 60953 Shale gy cm em 000
056 60953 61009 Coal ac cv ev 000
151 61009 61160 Shale cm em 000

1600 61160 62760 Limestone shaley ak cs as 1600
400 62760 63160 Shale cm em 000
110 63160 63270 Sandstone cs as 110

1430 63270 64700 Limestone shaley ak cs as 1430
720 64700 65420 Limestone ak cs as 720
820 65420 66240 Shale r

s nods ak cm em 000
260 66240 66500 Shale gm cm em 000

1030 66500 67530 Shale gy cm em 000
465 67530 67995 Shale dk cm em 000
015 67995 68010 Shale dk coal stks ac cm em 000
920 68010 68930 Shale dk cm em 000
270 68930 69200 Coal Pittsburgh No 8 ac cv ev 000
006 69200 69206 Shale gy cm em 000
120 69206 69326 Coal ac cv ev 000
174 69326 69500 ale gy cm em 000
310 69500 69810 le gy Is nods ak cm em 000
490 69810 70300 Shale gy sandy cm em 000

otal Dept

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 12470 18
Soft Rock 57830 82

70300

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tons1000 Total Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 f
t

Coal

Bottom 10 f
t

NA8707xls

12470

12470

18

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO
Total Sul Total Sul

913 AM952007

AEC 03542



ATTACHMENT 13

DIAMOND DRILL HOLE NA8708

Field Engineer Kim Cecil

Surface Elevation 1333

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ftl Strata

668666

2435369

I J Hughes Sons

Water

Bearini

Page No 1 of 2

Thickness of

Physical Hard Rock

2050 000 2050 Casing 000

3530 2050 5580 Sandstone Y cs es 3530

2370 5580 7950 Shale Y cm em 000
180 7950 8130 Sandstone gy cs as 180

800 8130 8930 Shale grn cm em 000

1910 8930 10840 Shale red m cm em 000

950 10840 11790 Shale rn cm em 000
3110 11790 14900 Sandstone cs es 3110
1050 14900 15950 Shale gy Is

nods ak cm em 000

4040 15950 19990 Shale red grn cm em 000
2740 19990 22730 Shale rn cm em 000
030 22730 22760 Coal ac cv ev 000
890 22760 23650 Cla stone cv ev 000

2300 23650 25950 Shale red gm cm em 000
1410 25950 27360 Shale gy sandy cm em 000
810 27360 28170 Shale cm em 000
800 28170 28970 Shale gy I

s nods ak cm em 000
370 28970 29340 Shale rn sandy cm em 000
100 29340 29440 Shale red m cm em 000
730 29440 30170 Shale gy cm em 000
270 30170 30440 Sandstone gy sh stks cs es 270

1030 30440 31470 Shale cm em 000
170 31470 31640 Shale red gm cm em 000
310 31640 31950 Shale rn cm em 000
350 31950 32300 Shale gy sandy cm em 000
1350 32300 33650 Shale cm em 000
182 33650 33832 Coal sh layers Washington No 12 ac cv ev 000
054 33832 33888 Shale dk cm em 000
134 33886 34020 Coal ac cv ev 000
750 34020 34770 Shale cm em 000
1610 34770 36380 Shale gy Is

nods ak cm em 000
760 36380 37140 Shale red cm em 000
810 37140 37950 Shale gin cm em 000
1060 37950 39010 Shale cm em 000
466 39010 39476 Coal sh layers Waynesburg A ac cv ev 000
013 39476 39489 Shale gy cm em 000
084 39489 39573 Coal sh layers ac cv ev 000
027 39573 39600 Shale cm em 000
350 39600 39950 Shale gy Is nods ak cm em 000
1000 39950 40950 Shale gy cm em 000
860 40950 41810 Sandstone cs es 860
500 41810 42310 Shale gy sandy cm em 000
1540 42310 43850 Shale gy Is nods ak cm em 000
460 43850 44310 Shale dk cm em 000
050 44310 44360 Coal Waynesburg No 11 ac cv ev 000
010 44360 44370 Shale cm em 000
240 44370 44610 Sandstonegy sh stks cs es 240

1340 44610 45950 Shale cm em 000
2390 45950 48340 Shale gy Is

nods ak cm em 000
670 48340 49010 Shale red gm cm em 000
1140 49010 50150 Shale gy sandy cm em 000
370 50150 50520 Shale red rn cm em 000

3310 50520 53830 Shale gy I
s nods ak cm em 000

120 53830 53950 Shale gm sandy cm em 000
300 53950 54250 Shale red gin cm em 000
1100 54250 55350 Shale gy Is

nods ak cm em 000
360 55350 55710 Shale red gm cm em 000

NA8708xls 914 AM951007

AEC 03543
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ATTACHMENT 13

Thickness

ft

DIAMOND DRILL HOLE NA8708

Water Physical

Page No 2 of 2

Thickness of

Hard Rock

2060 55710 57770 Shalegy I
s nods

o aca

ak cm em
nn R

0 00
840 57770 58610 Limestone

ak cs es 8 40
2010 58610 60620 Shale gy I

s nods ak cm em 000
180 60620 60800 Shale gy cm em 0 00
150 60800 60950 Coal Sewickley No 9

19 70 609 50 629 20 Shale
ac cv ev 000

cm em 000
880 62920 63800 Shale dk cm em 000
018 638 00 638 18 Coal Fish of

ac cv ev 000
009 638 18 638 27 Shale dk cm em 0 00
0 74 638 27 639 01 Coal sh stks

ac cv ev 0 00
019 63901 63920 Shale gy cm em 0 00
066 639 20 639 86 Coal sh stks

ac cv ev 0 00
094 639 86 640 80 Shale py cm em 0 00
1990 64080 66070 Limestone shaley layered ak cs as 19 90
970 66070 670 40 Shale gy

330 67040 67370 Limestone shaley

cm em
ak cs as

000

330
240 67370 67610 Shale gy

060 67610 67670 Shale dk

cm em 000

040 67670 67710 Coal sh stks Redstone
cm em 000

090 677 10 678 00 Shale
ac cv ev 000

cm em 0 00
1550 67800 69350 Limestone shaley ak cs es 15 50
660 69350 70010 Shale qv cm em 0 00
040 70010 70050 Shale dk

110 700 50 701 60 Coal rite Pittsbur h N 8 R f C l

cm em 000
py g o oo oa ac cv ev 000

140 70160 70300 Shale dk cm em 0 00
495 70300 707 95 Coal Pittsbur h No 8g

ac cv ev 0 00
395 70795 71190 Cla stone

810 71190 72000 Shale gy

cv ev 000

TI r ek 7 fl nn
cm em 000

12900

4
Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 12900 18
Soft Rock 59100 82

Depth

From

ft

72000

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Potential CaC03
Acidity tons Deficiency

Neutralization
1000 tons as tons1000

Potential tons1000 Total
Pyritic CaCO3 tons as CaCO3

Stratum tons as CaC03 Sulphur Sulphur Total Sul Total Sul

Roof 10

f
t

Coal

Bottom 10 ft

NA8708xls

To

ft

12900

18

914 AM9512007

AEC 03544



ATTACHMENT 13

DIAMOND DRILL HOLE NA8709

4

r

Field Engineer Kim Cecil

Surface Elevation 1329

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ft Strata

670610

2427723

U Hughes Sons Inc

Water

Bearlnl

Page No 1 of 2

Thickness of

Physical Hard Rock

Properties HR ft
2100 000 2100 Casino 000

1800 2100 3900 Shale red Yes cm em 000

600 3900 4500 Shale bm broken cm em 000
790 4500 5290 Shale gy sandy cm em 000

970 5290 6260 Shale cm em 000

010 6260 6270 Coal bony ac cv ev 000

140 6270 6410 Firecla cv ev 000
270 6410 6680 Shalegy sandy cm em 000
450 6680 7130 Shale cm em 000

270 7130 7400 Shale gy limey ak cm em 000
560 7400 7960 Shale cm em 000

16810 7960 24770 Shale red m cm em 000

1470 24770 26240 Shale gm cm em 000

800 26240 27040 Sandstone cs es 800
590 27040 27630 Shale cm em 000

080 27630 27710 Shale limey ak cm em 000

300 27710 28010 Shale gm cm em 000
380 28010 28390 Shale gm limey ak cm em 000
970 28390 29360 Shale red gm cm em 000

3530 29360 32890 Shale cm em 000

170 32890 33060 Shale dk cm em 000
010 33060 33070 Shale dk gy rite stks ac cm em 000
020 33070 33090 Coal WASHINGTON No 12 ac cv ev 000
008 33090 33098 Shale dk cm em 000
111 33098 33209 Coal ac cv ev 000
006 33209 33215 Shale dk gy coal stks ac cm em 000

039 33215 33254 Coal ac cv ev 000

010 33254 33264 Shale dk cm em 000
038 33264 33302 Coal sh stks ac cv ev 000
027 33302 33329 Shale dk cm em 000
020 33329 33349 Shale dk gy coal stks ac cm em 000

143 33349 33492 Coal ac cv ev 000
1428 33492 34920 Shalegy soft cm em 000

3940 34920 38860 Sandstone cs es 3940

160 38860 39020 Shale cm em 000
030 39020 39050 Shale dk cm em 000
295 39050 39345 Coal laminated WAYNESBURGH A ac cv ev 000

002 39345 39347 rite ac cs es 000
017 39347 39364 Coal ac cv ev 000

014 39364 39378 Shale gy cm em 000

060 39378 39438 Coal sh stks ac cv ev 000

025 39438 39463 Coal ac cv ev 000

012 39463 39475 Cla stone cv ev 000
110 39475 39585 Coal sh stks ac cv ev 000

110 39585 39695 Shale cm em 000

785 39695 40480 Shale limey ak cm em 000

1540 40480 42020 Shale cm em 000

1430 42020 43450 Shale gy limey ak cm em 000
520 43450 43970 Shale dk cm em 000

690 43970 44660 Shale gy sandy cm em 000

1170 44660 45830 Shale cm em 000
2350 45830 48180 Shale limey ak cm em 000

660 48180 48840 Shale red m cm em 000

1280 48840 50120 Shale gm cm em 000
2910 50120 53030 Shale gm limey ak cm em 000
670 53030 53700 Shale red m cm em 000

5810 53700 59510 Shale gy limey ak cm em 000

NA8709XLS 215 PM111403

AEC 03545
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ATTACHMENT 13

DIAMOND DRILL HOLE NA8709

Depth

From

ft Stra

Water Physical

Page No 2 of 2

Thickness of

Hard Rock

220 59510 59730 Shale
v m nn r

070 59730 59800 Shale dk gy coal stks
cm em 000

560 59800 60360 Shale
ac cm em 000

430 60360 60790 Shale sandygy

cm em 000

3280 60790 64070 Sandstone gy

cm em 000

160 64070 64230 Shale
cs es 3280

022 64230 64252 Coal FISHPOT
cm em 000

003 64252 64255 Shale
ac cv ev 000

020 64255 64275 Coal
cm em 000

080 64275 64355 Shale
ac cv ev 000

1995 64355 66350 Limestone shaley

cm em
ak cs es

000

19 95970 66350 67320 Shale
480 67320 67800 Limestone shaley

cm em
ak cs es

000

4 80210 67800 68010 Shale softgy

050 68010 68060 Shale dk gy coal stks

cm em 000

130 68060 68190 Coal REDSTONE
ac cm em 000

130 68190 68320 Shale gy

ac cv ev 000

1490 68320 69810 Limestone shaley

cm em
ak cs es

000

14 90500 69810 70310 Shale gy soft

047 70310 70357 Coal PITTSBURGH No 8 ROOF COAL
cm em 000

022 70357 70379 Shale dk gy coal stks

ac cv ev 000

057 70379 70436 Shale
ac cm em 000

025 70436 70461 Shale dk gy coal stks

cm em 000

458 70461 70919 Coal PITTSBURGH No 8

ac cm em 000

120 70919 71039 Fireda shaley

ac cv ev 000

180 71039 71219 Shale
cv ev 000

690 71219 71909 Shale sandy

cm em 000

091 71909 72000 Shale
cm em 000

Total Depth 72000
cm em 000

Thickness

ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 11985 17
Soft Rock 60015 83

72000

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coalbed

Neutralization

Potential tonsil 000 Total
Pyritic

Stratum tons as CaCO3 Sulphur Sulphur

Roof 10 ft

Coal

Bottom loft

NA8709XLS

Potential CaCO3

Acidity tons Deficiency

1000 tons as tons1000

CaCO3 tons as CaCO3

Total Sul Total Sul

11985

17

215 PM114103

AEC 03546



ATTACHMENT 13

DIAMOND DRILL HOLE NA8710

Field Engineer Kim Cecil

Surface Elevation 1332

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 676339

Easting 2426242

Drilling Company U Hughes Sons Inc

Thickness

ft

Depth

From

ft

To

ft Strata

Water

Bearin

Page No 1 of 3

Thickness of

Physical Hard Rock

1800 000 1800 Casin 000
1200 1800 3000 Sandstone gm Yes cs as 1200
1500 3000 4500 Shale red m cm em 000
1500 4500 6000 Claystone red m cv ev 000
1500 6000 7500 Shale gm cm em 000
1000 7500 8500 Cla tone red cv ev 000
1340 8500 9840 Shale gm cm em 000
360 9840 10200 Shale red m cm em 000
600 10200 10800 Shale gm cm em 000
700 10800 11500 Sandstone cs as 700
470 11500 11970 Shale m cm em 000
420 11970 12390 Shale red m cm em 000
500 12390 12890 Cla stone

cv ev 000
110 12890 13000 Shale cm em 000
700 13000 13700 Shale gm limey ak cm em 000
350 13700 14050 Cla stone red

cv ev 000
750 14050 14800 Shale gm cm em 000
470 14800 15270 Shale red m cm em 000
230 15270 15500 Shale gm limey ak cm em 000
290 15500 15790 Sandstone Cs as 290
210 15790 16000 Shale gm cm em 000
500 16000 16500 Cia stone red

cv ev 000
1400 16500 17900 Shale m cm em 000
2100 17900 20000 Shale red cm em 000
1190 20000 21190 Shale m limey ak cm em 000
1610 21190 22800 Cla stone red m

cv ev 000
700 22800 23500 Shale m limey ak cm em 000
1500 23500 25000 Shale gm cm em 000
580 25000 25580 Cla tone red gm cv ev 000
250 25580 25830 Limestone

ak cs as 250
130 25830 25960 Claystone red m

cv ev 000
540 25960 26500 Shale gm limey ak cm em 000
200 26500 26700 Shale m cm em 000
390 26700 27090 Sandstone

cs as 390
650 27090 27740 Shale gm cm em 000
260 27740 28000 Shale red cm em 000

2500 28000 30500 Shale m cm em 000
600 30500 31100 Claystone

cv ev 000
210 31100 31310 Coal WASHINGTON No 12 ac cv ev 000
050 31310 31360 Shale gy cm em 000
100 31360 31460 Coal

ac cv ev 000
290 31460 31750 Cla tone cv ev 000
1030 31750 32780 Cla stone gm cv ev 000
660 32780 33440 Cia stone red

cv ev 000
560 33440 34000 Shale m sandy cm em 000
1660 34000 35660 Shale gy sandy cm em 000
160 35660 35820 Shale gm cm em 000
055 35820 35875 Coal WAYNESBURGH A ac cv ev 000
045 35875 35920 Shale gy pyrite ac cm em 000
020 35920 35940 Coal

ac cv ev 000
030 35940 35970 Shale gy cm em 000
650 35970 36620 Coal sh stks

ac cv ev 000
080 36620 36700 Shale cm em 000
300 36700 37000 Limestone shaley ak cs as 300
850 37000 37850 Shale m limey ak cm em 000
650 37850 38500 Sandstone cs as 650
380 38500 38880 Shale gm cm em 000

NA8710XLS
229 PMI 1128103

AEC 03547
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ATTACHMENT 13

Depth

From

ft
To

ft

DIAMOND DRILL HOLE NA8710

Strata

Water Physical

Page No 2 of 3

Thickness of

Hard Rock

130 38880 39010 Limestone
ak Cs esV 130

150 39010 39160 Shale m limey ak cm em 000
560 39160 39720 Sandstone cs es 560
490 39720 40210 Shale gm cm em 000
450 40210 40660 Limestone ak Cs es 450
310 40660 40970 Claystone cv ev 000
050 40970 41020 Shale blk

ac cm em 000
060 41020 41080 Coal WAYNESBURGH No 11

ac cv ev 000
420 41080 41500 Shale cm em 000
820 41500 42320 Sandstonegy sh stks

cs as 820
250 42320 42570 Shale cm em 0 00
030 42570 42600 Coal LITTLE WAYNESBURG ac cv ev 000
050 42600 42650 Shale cm em 000
350 42650 43000 Cla stone

cv ev 000
2030 43000 45030 Limestone shaley

a
l

k as Y 2030
750 45030 45780 Cla tone gm

cv ev 000
1

220 45780 46000 Cla tone cv ev 000
160 46000 46160 Cla stone gm cv ev 000
400 46160 46560 Shale gm cm em 000
340 46560 46900 Shale red gm cm em 000

2420 46900 49320 Limestone shaley ak Cs as 2420
200 49320 49520 Cla stone

cv ev 000
520 49520 50040 Limestone shaley ak cs as 520
410 50040 50450 Cla tone gm cv ev 000
1030 50450 51480 Limestone

ak cs as 1030
360 51480 51840 Shale m cm em 000

4660 51840 56500 Limestone shaley ak cs as 4660
240 56500 56740 Cla tone cv ev 000
030 56740 56770 Shale gy cm em 000
020 56770 56790 Coal SEWICKLEY No 9

ac cv ev 000
200 56790 56990 Shale cm em 000
1010 56990 58000 Shale gm sandy cm em 0 00
1400 58000 59400 Sandstone gy cs as 1400
100 59400 59500 Shale gm sandy cm em 000
645 59500 60145 Shale cm em 000
130 60145 60275 Sandstonegy coal stks

ac Cs es 130
040 60275 60315 Cla tone

cv ev 000
120 60315 60435 Coal FISHPOT

ac cv ev 000
020 60435 60455 Shale gy cm em 000
060 60455 60515 Coal

ac cv ev 000
1985 60515 62500 Limestone shaley ak cs as 1985
430 62500 62930 Shale m cm em 0 00
500 62930 63430 Shale gy

970 63430 64400 Limestone
cm em

ak Cs as

000

9 70
085 64400 64485 Coal bon REDSTONE

ac cv ev 0 00
250 64485 64735 Shale may ak cm em 0 00
265 64735 65000 Limestone

alk as 265
1500 65000 66500 Limestone shaley ak cs as 15 00
390 66500 66890 Cla tone gm

cv ev 000
050 66890 66940 Shale

085 66940 67025 Coal bony PITTSBURGH No 8 ROOF COAL
cm em

ac cv ev

000

000
085 67025 67110 Shale cm em 0 00
505 67110 67615 Coal PITTSBURGH No 8

ac cv ev 000
885 67615 68500 Shale gy limey ak cm em 000

Total Depth 68500
22650

Thickness

ft

NA8710XL$

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery rrtmoderate sslight

229 PM112803

AEC 03548



ATTACHMENT 13

DIAMOND DRILL HOLE NA8710

Depth

Thickness From To

ft ft ft Strata

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 22650 33
Soft Rock 45850 67

68500

ACIDBASE ACCOUNTING for Mining Pittsburgh No 8 Coaibed

Potential CaCO3

Acidity tons Deficiency
Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaCO3
Stratum tons as CaCO3 Sulphur S lu ohur T I Sul Total Sul

Roof 10 ft

Coal

Bottom 10

f
t

O1A8710XLS

Page No 3 of 3

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

22650

33

220 PM112803

AEC 03549
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0 DEARTMENT O NATURAL RESOURCES

DIVISION OF RECLLTION

ATTACKENT 13

GEOLOGY REPORT Underground fines

Applicant The Youghiogheny Ohio Coal Company Allison Hine

SECTION I AREAS TO BE AFFECTED BY SURFACE DISTURBANCE

Sampling Site No DDH1

Lihologic1 Acid 2 Toxic 2 Alkaline2CorrroUnitThickness Producing Forming Producing actible3 odible3

Topsoil

Subsoil

I

See attached Boring Log

I

lack Slate 414 X X

oof Coal 1114

Draw Slate 934 X
X

Pittsburgh 98 4734 X

Fire Clay 414 x

1 Identify the stratum with an asterisk if subsurface water will be

exposed at the face up area

2 Identify cith a J mark whether the stratum is acid producing toxic

forming or alkaline producing

4

3 Using texture and visual characteristics of the overburden categorie

the stratum as very moderately or slightly compactible or erodible

The Allison Mine has been temporarily sealed It is not possible to extract
samples for testing therefore an analysis of the stratum above the coal the
coal seam and the stratum below the coal seam could not be performed Based
on the results of the one sample tested and the historical evidence of the
acidity of the Pittsburgh No 8 coal seam the roof floor and coal seam in
the vicinit of the Allison ine are considered acid producing

Part 2 11 noo

AEC 03550



r Drill Hole i l Lower Belmont Hitchcock Hobbies Field

Hole located near center of Section2
on To msiio along Pine C ky ree

Surface Elevation 980

Material To Thickness

Surface 111 6 Ill 611

Dark shale 19 0 71 6
Boney Coal 19 3 0 311

Limestone • Shale 74 0 5t 9
Red Green Shale 75 0 1 0
Sand rock 83 0 81 011

Limestone 93 0 10 0
Limestone Shale 173 0 80 0
Soft dark shale 176 0 31 0
Coal No 9 179 0

31 On

Shaley clay 179 9 0 9
Green Shale 18b 0 L11 311

Sandy Shale 188 0 11 O
Soft Green shale 189 6 1 6
Sandy shale 193 0 31 611

Green g hale

soapstone 195 0 2 0
Boney coal slate 197 3 2 311

Limestone 2171 0
91119

Lire Shale 2281 0 111 0r
Slate a coal soars 2281 81 01 8
Lark shale lime 230 0 11

x

1
l

3

Limestone 2W41 O Th 1 0
Limestone Shale 250 8 61 811

Dark shale L soaps one 25L 0
31 Lt

Black slate 25h tv of hill

Roof coal 255 31 01 11
Draw slate 256 1 01 93
Coal 256 3111 01 211

Sulphur Darting 2561 37811 01 0581
Coal 2531 058 11 83L1
Slate Darting 258 1411 01 078
Coal 259 358 1 718 t

Slate parting 259 37811 0 011
Coal 2601 918 1 o

4 I

Slate parting 260 978 0 034 1
1

C011260 u 0 1 58 r

Fire clay 2611 33b 0 l1
Linnstone 262 8 1 4
Dark shale 263 711 01 11
Liras tone 2651 0 it 511

Pr Pon ll

AEC 03551



ATTACHMENT 13
Page No 1 of 2

DIAMOND DRILL HOLE Y 4o o2

Field Engineer Unknown
Surface Elevation 936
Drill Hole Coordinates State Plane 1927 NA Datum
Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ftl

688235

2422270

BBR Drilling Co

Water Physical

Thickness of

Hard Rock

750 000 750 Casing or Surface Material

rw muvs nr R

3000 750 3750 Shaley Layered Limestone ak cs es Y

000

250 3750 4000 Light GrayGreen Massive Sandy Shale

3000

300 4000 4300 Green Shale
cm em 000

200 4300 4500 Red Green Shale

cm em 000

3200 4500 7700 Shale Layered Limestone

cm em

ak cs es Y

000

800 7700 8500 Sandstone
3200

400 8500 8900 Light Gra Green Shale WLimestone Nods
cs es

ak cm e

Y 800

6200 8900 15100 Shaley Layered Limestone

m
ak cs es Y

000

62 00
350 15100 15450 Dark Gray Shale

125 15450 15575 Coal WBone Streaks Sewickley No 9

cm em 000

425 15575 16000
Light Gray Green Fireclay

ac cv ev 000

2050 16000 18050 Sandstone
cv ev 000

500 18050 18550 Dark Gray Shale
Es es Y 2050

112 18550 18662 Coal WBone Streaks Fish of
cm em 000

054 18662 18716 Li ht Gra Green lay

ac cv ev 000

192 18716 18908 Common Banded Coal

cv ev 000

059 18908 18967 Dark Gray Shale

ac cv ev 000

1933 18967 20900 Limestone

cm em
ak cs as Y

000

9 3
250 20900 21150 Green Shale

1 3

300 21150 21450 Sandstone
cm em 000

300 21450 21750 Green Shale

cs es Y 300

200 21750 21950 Light GrayGreen Shale WLimestone Nods
cm em
ak cm em

000

0 00
400 21950 22350 Limestone ak cs es Y 4 00
050 22350 22400 Dark Gray Shale

200 22400 22600 Shale Layered Limestone

cm em

ak cs as Y

000

175 22600 22775 Dark Gray Shale
200

021 22775 22796 Coal WBone Streaks Redstone
cm em 000

050 22796 22846 Dark Gray Shale

Sc cv ev 000

204 22846 23050 Light Gray Green Massive Shale

cm em 000

1300 23050 243 50 Limestone
cm em 000

550 24350 24900 Shale Layered Limestone

ak cs as

ak cs as

Y

Y

1300

350 24900 25250 Light Gray Green Fireclay

550

006 25250 25256 Black Shale

cv ev 000

034 25256 25290 Light Gray Green Fireclay

ac cm em 000

140 25290 25430 Coal Pittsburgh No 8 Roof Coal

cv ev 000

080 25430 25510 Light Gray Green Massive Shale

ac Cv ev 000

006 25510 25516 Coal WBone Streaks Pittsburgh No 8

cm em 000

178 25516 25694 Coal
ac cv ev 000

004 25694 25698 Dark Gray Shale

ac cv ev 000

046 25698 25744 Coal
cm em 000

004 25744 25748 Dark Gray Shale
Sc cv ev 000

106 25748 25854 Coal

cm em 000

008 25854 25862 Coal WBone Streaks

ac cv ev 000

126 25862 25988 Coal
ac CV ev 000

132 25988 26120 Dark Gray Shale
ac cv ev 000

138 26120 26258 Limestone
cm em

ak cs es Y

000

1

200 26258 26458 L
i

ht Gray Green Massive Shale
38

092 26458

Tnfal nnnfh

26550

as sn

Limestone
c

a

m em

k cs es Y

000

092

20163

YO02xle
420PMQ122007

AEC 03552
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ATTACHMENT 13

DIAMOND DRILL HOLE

Depth

Thickness From To

ft ft ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Strata

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 20163 76
Soft Rock 6387 24

26550

YO02xls

Page No 2 of 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

20163

76

420 P M9122007

AEC 03553



1
6

Applicant The Youghiogheny Ohio Coal Company Allison Mine

ATTACHMENT 13

GEOLOGY REPORT Underground Mines

SECTION 1 AREAS TO BE AFFECTED BY SURFACE DISTURBANCE

Sampling Site No DDH3

Lithologic1 Acid 2r Toxic 2 Alkaline2CompUnit
Thickness Producing Forming Producing actible3 Erodible3

Topsoil

Subsoil

I

See attached Boring Log

I

Sotc Dar

Shale 2O X X

Xoof Coal 27

Draw Slate 0
Pittsburgh
8

Dark Shale

4
4

S0

19

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAr1AT I ON

Y

X

X

X

1 Identify the stratum with an asterisk ` if subsurface water will be

exposed at the face up area

2 Identify with a mark whether the stratum is acid producing toxic

forming or alkaline producing

3 Using texture and visual characteristics of the overburden categorize
the stratum as very moderately or slightly compactible or erodible

The Allison Mine has been temporarily sealed It is not possible to extract

samples for testing therefore an analysis of the stratum above the coal the

coal seam and the stratum below the coal seam could not be performed Based

on the results of the one sample tested and the historical evidence of the

acidity of the Pittsburgh No 8 coal seam the roof floor and coal seam in

the vicinity of the Allison Mine are considered acid producing

Part 2 Page 21

AEC 03554



ScC

Drill Hole 3 Lower Belmont Hitchcock Robbins Field

Hole located on Long Run about 300 feet from
westerly extremity of the above property 1921

Surface Elevation 1019 3

tlaterj al To Thickness

Surface 10 6 lot 6
Dark shale 15 6

5
1

Ott

Sandy shale 18 0 2 6
Dark shale 21 0 3 0
Boney coal 22 8 1 811

Dark shale 25 0 2 41
Dark sandy shale 30 0 5 0
Soft dark shale 34 6

4
1 61

Boney coal 25 0 of 61

Limestone shale 70 0 35 0
Green shale 75 0 5 0
Red Green shale 77 O 21 0
Shale x Lime 85 0 8 0
Sandy shale 91 0 6 0
Limestone 91 9 0 9
Dark shale 94 91 3 0
Li 1

1

16 mestone 97

Dark shale 99
O

O
2

2
3

0
Limestone 1021 0 3 0
Dark shale 105 0 31 0
Lire shale 111 0 61 0
Red Green shale 1161 Olt

5
1 0

Limestone shale 180 O 6b 0
Soft dark shale 183 6 31 61

Coal 185 8 21 2
Dark shale 166 811 11 Ott

Green shale lime 191 0 41 411

Dark shale 2031 0 121 0
Dark shale c coal spar203l 711 Of 7
Coal 2041 5 Of 1011

Slate c bone coal 20I 6Y 01 it
Coal 2051 7 11 1
Clay parting 2051 11 01 L _

t

Coal 2061 7 Of 711
Dark shale 206 91 Of 211

Limestone 2201 0 13 3
Green shale Lime 227 011 7 O11

Limestone 2301 0 3 0
Green shale clay 2341 0 41 0
Limestone 210 01 15 0
Green shale Lim 2551 0 61 0
Dark shale Lix 2651 0 10 0
Soft dark shale 2671 0 21 0
Roof coal 268 9 11 9
Coal 269 5 of 8
Slate carting 2691 511 01 Olt

Dr 7 D C

AEC 03555



b

v Drill Hole R3 Continued Page 2

Material To Thickn ess

Boney coal 269 6 01 03a
Slate parting

coal spars 269 71411 Of O
Coal 2701 2 0 634
Slate parting 2701 2111 0 o
Coal 270 hill 0 2
Boney coal 270 52 0 11
Slate parting 270 534 0 0111

Coal 272 8 21 311

Slate parting 272 9 0 0
Coal 273 94 1 0
Sulphur parting 273 9 Or o
Coal 273 10 0 1•fDark shale 2751 7 1 9 J
Limestone 276 o 01 411

Shaley clay 279 0 3 0
Limestone 2801 0 1 0

1
6

Part 2 Page 2H

AEC 03556



OHIO DEPARTMENT O NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Mines

ADplicant The Youghiogheny Ohio Coal Company Allison Mine

SECTION 1 AREAS TO BE AFFECTED BY SURFACE DISTURBANCE

Sampling Site No DDH5

Lithologic1 Acid 21 Toxic 2Alkaline2ComoUnitThickness Producing Formin Producing actible3 Erodible3

Topsoil

Subsoil

t

See attached boring Log and Lithologic and Hydropeologic section shown on Drawing

821862E4 in Appendix A
4

Dark

Shale 18 X

4
1 X

X

Draw Rock 11 X X

Pittsburgh
18 50

Gray Clay
Shale 115

x

X
X

1 Identify the stratum with an asterisk ` if subsurce water will be

exposed at the face up area

2 Identify with a 1 mark whether the stratum is acid producing toxic

forming or alkaline producing

3 Using texture and visual characteristics of the overburden categorize

the stratum as very moderately or slightly compactible or erodible

The Allison Mine has been temporarily sealed It is not possible to extract

samples for testing therefore an analysis of the stratum above the coal the

coal seam and the stratum below the coal seam could not be performed Based

on the results of the one sample tested and the historical evidence of the

acidity of the Pittsburgh No 8 coal seam the roof floor and coal seam in

the vicinity of the Allison Mine are considered acid producing

a

Part 2 Page 21

AEC 03557
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LEROY G HETAGER INC
UDIAMOND CORE DRILLING •

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

v j $ 0 C bAL CMPA 1
t

DIAMOND CORE DRILL HOLE RECORD

ADDRESS lbttnl5 a
rerr

f
chic DATEOR

ON
an rte

TW P yn8
COUNTY VerIZ 1 1

STATr

HOLE NO DOHS
SIZE HOLE TEL152 DRILLER PhyRY Mmurr

DRILL NO 4

CLASSIFICATION
THICKNCIS OF

STRATA
DEPTH ROM

URPACC
INS

FEET TH IN
FEET TMS

• •tpurl a em drawn 7 0 0

bray shale clayey 3 0

LVwstone 9ra•y

5halql qr cl way 8 10 22 0

Limestoma

SiDa`r y soft clay

6reenich fray shale 14

Soft clay
1 9 40

ray clay shells z7 1
1 68 6

Green soft clay 1 0 6 0

bray clay shale 90Red
talc with c•zeen 2 9ZGrav

c1 av sfiat a
•

s5

`
f

I

n

Li•e•tiar• 5 3 F 7

Red soft clays 3 O

C
9
3
1

7

Green cl aY male 1

II

0 11 9
4
1

6 1
1

6rdy 1 imstome w ath canoe shag e 23 8 i 1la 2

V6sita llrnostana

••
Gra L t lh

4
1 9 t E t

y ues o m wit ma e

1
1 16 7 139 6

Mte l inestona

it

IT estons I•

0
I

1
1

4

1401

Ey4t

5

9

•c gray sti_•la L• I 4

+ I

ccnt4rxQed 4 2 q
CTARTEC 1
PC 2

AEC 03558



LEROY G HETAGER INC
DIAMOND CORE DRILLING

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

DIAMOND CORE DRILL HOLE RECORD

ADORESS DAT

ry
ON TW P COUNTY •` • STAT

HOLE NO SIZE HOL
4h

EL DRILLER DRILL NO

19

a CLASSIFICATION
THICKNESS OF

STRATA
IN3

FEET TN

DEPTH FROM
SURFACE

INl
FEET THI

f

II

CQAI t4 b c
l 1 a 148 t1

Mslt Ceey steal n 2 10 151 2

COAL 0 3 151 $

Soft ct ay wi Sw a 0 6 151 11

Gray sandstone 2
0
1

172 0

hark fir shale 4 0 176 0

COAL c 1 176 1

SW$ bander X10 B

E
5 0 5 17 6

L 11 • tt8•
BLYAar 0

1

1

3
•

178 1

COAL 0
1

7I I 179 z

Dsi av sh ail a 0 10 I80 0

avL mcztone 10i 149 10

Greenish cry slake 10 a 210 6

Durk gray shale
I

i

6 21 0

LiY1109tOr_$Grayshale

Btnck shale

l

5J

0
4

O

0

6

21

21

Z1

0

0

6

bray shale wi1k limestone 21 J 6 24 0

Dane Iraq Ma1 1
1 8 241 8 I

r

DAL Rood Na 8 R i

f o
•

to 41 6

_ er nIIt r RAr• 1 1 I z4

STARTED
FOR

1947
COAIPTLD

I967
19 TOTAL

cont oed o Page 3

AEC 03559



LEROY G HE 3 AGER INC
DIAMOND CORE DRILLING

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

GIAMOND CORE DRILL HOLE RECORD

ADDRESS Zt1f•1 • •+vf t
i•DATE

ON

HOLE NO VW5
SIZE HOL

ro
COUNTY

STATE

T EL DRILLER
DRILL NO

CLASSIFICATION
THICRHE OF

TRATAMS
FEET THf

DEPTH FROM
SURFACE

1
1

IHl
FEET THS

p
COAL 5 0 k
Graay• cley shale 1 S 260 0

I

I

I

F

I

I

f
j

IF

STARTED

FORM I

COAfPLET ED 1 19J TOTAL

AEC 03560



LEROY G HETAGER INC
DIAMOND CORD DRILLING

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

TEST BORING RECORD
SIZE CASING 4 SIZE CORE SUR

SAMPLER SIZE O D

EL 01439 FOR Y 4 0 Coal Company

STATION

t`•0
•

CASING HAMMER WT 30 DROP 1
3

RIG No

SAMPLER HAMMER
WT

1110 OROP 3

0

3Oh
COUNTY 1LS T•TE

io

CLASSIFICATION

urface

1rtelstj n gray

ray clay 5hll© broken utth soft saws

andy shale ray with soCt seais

od clay shale

r y 4 ay shut a

v 11reYto e oith so nn sandy

shaleandstone
moray

reenish gay clay shale

ay limoston©

rean clay shale

ray limestone and shale

oft clay with shale

Dale slate and bney

irkgtay shale

xndstono ray

Lnttostone

gray

GROUND WATER DATA

HOUR DATE

THICKNESS

or
STRATA

40

166

10

HOLE No

MartinIa FoOhio
1 DC PROJECT N o

JOB NAME LOCATION

Sectic 3 j tlayno Township
DEPTH

OF
STRATA

CASING
CASING HAMMER

LENGTH SLOWS

In
s

0 I

0
I

1 2 I

2 3

3160
a 5

200 5 6

I 6

366 S

6 vlo
10 Il

126 500 i11 12

12 13

240 7140 I

36 776

4
1

I5 6
16

60 836 1 1 r

IS ICI

26 920 l
0 21

16 j 936 2 22

22 23

496 1430 2 24

2 4 25

20 1450 2= 26

262201470 27 TS

36 150615616460

32 3j

60 i 1720 34

I
3

21 141 c
REMARKS

Forcra ed to Peic 11

BLOWS ON SAMFLER
SAMPLER 6 INTERVALS
40 DEPTH 06 612 121B

7

B
1

9

0
ALN DEPTH COPE
NO OF RUN RCCFT

3

7

10

FARTED 1212 COMPLETED 22766
TOTAL OE°TH1

AEC 03561



LEROY G HETAGER INC
DIAMOND CORE DRILLING

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

TEST BORING RECORD
SIZE CASING Is SIZE CORE SUR EL FOR 0 CoI company
SAMPLER SIZE 0 D STATION

• •

I

1artins ryPry Ohio
CASING HAMMER WT DROP RIG NO

SAMPLER HAMMER WT 140 DROP 30 HOLE No t •C H•1 PROJECT NO
COUNTY STATE r_lico

JOB NAME LOCATION
Pouhaten Point Ohio

CLASSIFICATION

31nder

DAL

elder

DAL

ray 1 Lnestone

1• hae•roy

a Y r 1 3L ta

i eltone• py
ark graq csrbon shale

ray 11mn3tona

ray clay 3ha1e sof t

I re clay

irk grey shale

ay clay shale

RO Oc C
O

tI

rdlux Roc

tQ••• tlo8

GROUND WATER DATA

HOUR DATE

1
34 35

REMARKS

BLOWS ON SANFLLf
SAMPLER 6 INTERVALS

NO DEPTH 06 612 12I

RUN DEPTH COPE
NO OF RUN I REC

2 1

6 0

10

FARTED rn srrn

THICKNESS DEPTH
OF OF

STRATA STRATA

1744

CASING
CASING HAMMER

LENGTH SLOWS

0 I

1 2

23
3 4

5

01 124$ s 6

1
I 6 i

04 1752 1

s

210
J V

1960 9 10

10 it

60 • 2020 11 12

1
12 13

20 1
1 2040 13 14

14 1

60 2100 I i6iIb20

I
I 2120 1 11 18

18 19

2270 o 2
0i

20 21

06 266 1 21 22

1 22 23

11 2377 1 23 24

24 2
1

1
2339 1 • 26

26 27

50 243 2 s03
24140 i

t1

26 2466 it 2 13233

136 1 2600 333

AEC 03562



ATTACHMENT 13

DIAMOND DRILL HOLE
YO7

FOR T 0 VAT I

Lta Boan Proper
ON La Ann twp lnni

Crabappi_ eek
HOLE NO

Field Engineer
Surface Elevation
Drill Hole Coordinates State Plane

Northing

Easting

Drilling Company

Kim Cecil
NIA 15767

1 060

1927 NA Datum DATE 21662 is

683189
2415888 Dnt

Leroy G Hetager Inc

STATE

DRILL NO

Ohi

Page I CLASSIFICATION
THICKNESS OF

1
1 DEPTH FROM

RATA
NS

SURFACE
INS

I •• vhLr
FEET SUS FEET 4 IS

Surface sand and silt soft 5 0 r1
1

U ICVcV

Brown sandstone coarse grained 21 0 26 0 C S 5

ir^y LS nAntnn nnwrnn A•nE 10 GseC
1 C K

C C V C

CV e

Gray sandstone 81 0 G Se 5

Green shale E 83 8 vrC m

Gray limestone 2 4 86 0 kG 5 C

Green shale 94 0 G e4 e h

Limestone 3 2 97 2 G k G S

Shale gray 2 I 10 100 0 G e y

HLac• shale 0 10 100 10

h l• li 6a•y mey s e 2 110 0

Gray sAndstnna cS S

Blac c shn o

Gray shale Limestone 30 2 152 2
G • L S z

Black shale 04
1152 6 G•• C`• <=

Green shale 3 6
_ 156 0

Red shale 0 156 9 <•
Gray limey shale 10 0 166

•

L
•

K
• C r_o c

Red shale 0 16 0

STARTED
286

COMPLETED
21 1

10 TOTAL
c tine

I

to r e 2

FORM 2

I

i

AEC 03563



LEROY G HETAGER INC
DIAMOND CORE DRILLING

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

DIAMOND CORE DRILL HOLE RECORD

4

FOR Y 0 COAL CCtTAP1Y ADDRESS
Martins Ferry Ohio

DATE 21667 fo
LQtta Boan Property located between

STAT 011

HOLE NO DT7 +IZE HOLE EL DRILLER FJRRY 2RITT
DRILL NO

ON tWPA raid 103 and CrAh T Sec1 Wayne wp COUNTY
3el nt

apple Creek w ct two 1
e

Pate TI CLASSIFICATION
TMICKNii OF

ITRATANi
FEET THE 1

1 DEPTH FROM

URFACENi
FEET TNS

J•C 1•

1
1

Green shale 2 0 169 0 e

Gray sandstone 3 0 172 0 G 5

Green shale 2 8 174 8

Gray limestone 12 7 187 3 •

C k GS
l

Green weathered shale 1 138 J 6 1
1C i

Red shale 1 6 190 0 N t

Green shale with some red 15100 2051 0 W C

Gray limestone 6 0 21I J 0 G• S C

Green shale 215J 0e7
24 GIGS

Groan^i a 14

c•i• CS c

Mack shale 3 3 269 3 GC i

COAL V 2 6 271 9 GCGV

Gray shale 10 3 232 0 Cr

Gray limestone S 0 290 G 6 k C S

COAL 1 8 291 8 GG C V L

Binder 0 3 291 11 C M C P

COAL 0 7 292 6 acct v e

ay r1
2 0 6 L G•j

Gray limestone 5 0 239 6 l5 C

Black Limestone 0 6 30 0 c • d v
l • Yv

2x867 21467
iSTARTED COMPLETED 1® TOTAL

con tinua on pac e 3

FORM2AEC
03564



LEROY G HETAGER INC
DIAMOND CORE DRILLING

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

4

DATE
21667 IS

an k y

ON between yp roadA 103 ayIdrw see I Wayne PCOUNTY Bunt STATE
Ohio

Crabapple Creek
W of tam line

p

HOLE NO Dill SIZE HOLE 4f EL DRILLER
Hmuff 1 DRILL NO

1

DIAMOND CORE DRILL HOLE RECORD

COALFOR
vi 0 COAL CO ADDRESS Martini m W iy

in OC8r

Page IIT CLASSIFICATION
THICKNEO OF

STRATA

FEET THS

DEPTH FROM
SURFACZ

FEET THS

Gray limestone 15 6 315 1
6

any limey shale 7 6 323 0 OK

limestoneGray
2 7 325 7

K Ls

2 6 323 1
G m e e

Ei ack shale 0 6 323 7 GG CH

coA1 1 0 329 7
GC t_ c

Gray limestone 16 346 0
GK S

Gray clan shale 5 9 351 vyt
e h

COAL Roo• COG i 1 2 352 b 11
C•V

Binder shale 1 0

• •1 IOAT 5 1
I

359 0
Cie I

1 LSh Pr Q 362 0 n
a= a•

Acid Producing ac

Alkaline Producing ak

Compactible cvvery mmoderatesslight

li httd ge s seraErodible evvery mmo

H f R OLL

Sc• Rn 1 Lil 7 4 sy

•i•3Grt I

I

` I

i

eAM PL ETED 21467 4A TOTAL
L

1162 0 • 702 O

FORM 2

AEC 03565
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W

1189 OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13
GEOLOGY REPORT UNDERGROUND WORKINGS

Applicant Drill Hole M16Coordinates X 2405404 Y Surface Elevation 1080 4

Litholoav

Topsoil
Subsoil

HZQ Thikn asp Physical Properties

Com= a i bi l i ty Erodi bi l i ty

CLAY AND WEATHERED SANDSTONE 5 0
GRAY SANDSTONE 35 0
GRAY S NDY S ATE 15 0
GRAY SANDSTONE 75
GRAY SHALE 425
VARIGATED SHALE 19 0

GRAY S ATLE WITH LIME STREAK 580
BROWN LIMESTONE 7 0

AY S AT 250
VERY DARK SHALE

7 0
GRAY SHATE VERY SANDY 100
DARK SHALE 4 0
COAL SKATE BLACK SHALE 40

M S

S

M S

S

M S

M

M

BROWN LIMESTONE 120 M S

GRAY GREEN SHALE 2701 M S

HARD GREEN SHALE 10 0 1 M S

DARK SANDY SHALE 120 M S

SANDSTONE 3 5 S S

DARK SHALE 55 M S

GRAY SANDSTONE 55 S

SHALEY COAL PTT SB TR H US 016 S

COAL PITTSBURGH 8 40 g V

HARD GRAY SHALE 458 M S

Submit the following information for the stratum above the coal
seam the coal seam and the stratum below the coal seam

6

PyriteNeutralTotalMarcasite Potential ization CaCo3
Stratum Sulfur Sulfur Acidit8 CO1 557 Y Potential Defirie

If other than State Plane indicate coordinate system
Indicate water bearing stratum with an asterick under the column labeledH20
SSlightly MModerately VVery

AEC 03566
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i

1189 OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND 1tECLAMATION

ATTACHMENT 13
GEOLOGY REPORT UNDERGROUND WORKINGS

Applicant BENNOC INC Dkill Hole

Coordinates X 2406$34 Y 6A7635 Surface Elevation 1140 i6

L hology

Topsoil
Subsoil

H2O Thickness Physical Properties

omna i n 1 tv Erod

YELLOW CLAY

GRAY SANDY SHALE

80
SOFTGRAY S ATE 601

SOFT SHALE WITH BO TTD RS 340

GRAY SANDSTONE

DARK SHALE 580 M

GRAY SHALE 900
CRAY SHALE WITH LIME STREAKS 180 M G

GREEN SHALE 50 S

GREEN SHALE 401

YELLOW TMSTON

GRAY GREEN SHALE

DARK SHALE

COAT MET S CREEK 9
GRAY S AT

GRAY SANDSTONE

V

M

M

S

S

40 M S

560 S S

60 M S

160 M

40 M

25 S V

80 M S

70 M S

S

M R

DAR K SHALE 5 5 M S

BLACK SHALE COAL FTSHPOT 40
150

S

BROWN LIMESTONE M S

GREEN SHALE 40 M S

GRAY SHALE LIME 150 M S

GREEN GRAY SHALE 250 M S

GRAY SANDSTONE 140 S S

DARK HALE

COAL PITTSBURGH 8
HARD CRAY SHAT E

616 M S

40 S V

30 M S

Submit the following information for the stratum above the coal
seam the coal seam and the stratum below the coal seam

PyriteNeutralTotalMarcasite Potehtial ization CaCo3Stratum Sulfur Sulfur Acidity Potential DeficiencyS COQ 451

If other than State Plane indicate coordinate system
Indicate water bearing stratum with an asterick under the column labeledH20

AEC 03567



1189 OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINES AND RECLAMATION

ATTACHMENT 13
GEOLOGY REPORT UNDERGROUND WORKINGS

4
6 Applicant BENNOC INC Drill Hole 01

851 Y 694 72 404 122X S f El tidi

6

ur ace 05nates eva onCoor

GRAY SHALE

Lithology H2Q Thickness Physical Properties

Topsoil
Subsoil Comnaibility odihility

CRAY LIMESTONE 825 M S

SOFT GRAY SHAVE 320 M S

COAL WASHINGTON 12 225 S V

CRAY TO BROWN SHALE W AY STREAK 725 M S

GRAY SANDY SHALE 230 M S

GRAY SANDSTONE 290 M S

COAT WASHINGTON 911 30 S V

AY SHALE 0331 M S

GRAY S ATEY SANDSTONE 1266 S S

COAL TTNTONTOWN 10
DARK LIME CLAY9TONE

333 M S

033 S V

25 V S

GRAY LIME CLAYSTONE 54 V S

GRAY LIMESTONE WLTM AY STREAKS 1264 M S

DARK SHALE

MAT MRTGS CREEK 91

DARK SHALE

GRAY STTSTONE

COAT WBINDERS FTSHPOT

DARK SHALE

GRAYWHITE LIMESTONE

GRAY SANDSTONE

GRAY LIMESTONE

GRAYGREEN ITME CLAYSTONE

GRAY SANDSTONE

COAT PITTSBURG R
DARK CLAY

S

S

S

S

S

V

S
1

40
15

M S

S V

233 1K

200 M

S

S

316 S V

116 M S

1725 M

558 S

2425 M

95 M

1866 S

40 S

1 S O•

Submit the following information for the stratum above the coal
seam the coal seam and the stratum below the coal seam

4

PyriteNeutralTotalMarcasite Potential ization CaCo3
Stratum Sulfur Sulfur Acidity Potential Deficiency
8 COAL 394

If other than State Plane indicate coordinate system
Indicate water bearing stratum with an asterick under the column labeled

H20
SSlightly MModerately VVery

AEC 03568



EROY G HETAGER INC
DIAMOND CORE DRILLING

P 0 BOX 363 PUNXSUTAWNEY PENNSYLVANIA 15767

DIAMOND CORE DRILL HOLE RECORD
• I ti

i0A
j0i 1 ••• • ••7

ADDRESS •a1 a••U Lll O• DATE ••`19f
Cl7trn Crcaf

ON COUNTY
o Lrion i ••

STATE

o S
SIZE HOLE EL 92910 DRILLERHOLE NO DRILL NO

CLASSIFICATION
THICKNS2 OF

I

snuTA
INS

RR TH

DEPTH rivo
UAFAC

INSRT THS

Surface 12
1

9 12g

Sandstone $ray 20 2 324 1

Roney COAL 1 1 34 0

Hard dark claysto e 1 0 35 0

Limestone jjry QLnk 16 0 1 0

Soft 1 Este claystone Grey 1 2 52Sandstone
Tgry

1 110 5 0

Linestona• or y mdth lime clay streaks 0 58 0

So1t line Clay stone qrcly3 s•re¢
6 61 6

Dark clayey limestone 6 67 0

Red shae 1 1
0

68 0

Dark limestone 1 5 69 5

Soft lime cluatoreTows ai`een 7 Z3 1 0Hardline cia tore
parlay 1

1 6 84 6

Secl•toe 0 90 6

S1aley claystono dark 1 1 91 7

Sandstones c•ra•y
7 94 2

Hord
iray claystai o 8 94 10

SA r stong1 alts
24 6 119 1

SlLPWJR COAL

COAL
v

7 3 742

119

12

3

10

G
Bard dsrk f Ira alas 2 126 0 I

3463
i

STARTED COMPLETED ID TOTAL
1

126 0 1 00

to^

AEC 03569



r

ATTACHMENT 13

DIAMOND DRILL HOLE
NMC11

Field Engineer W P Goddard

Surface Elevation 820

Drill Hole Coordinates State Plane 1927 NA Datum
Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft

Page No 1 of 1

698018

2425948

Karl K Hetager Co

Water Physical

Pr rto e i

Thickness of

Hard Rock

1900 000 1900 Casing or Surface Material

es Ilr it

000
300 1900 2200 Sandstone

cs es Y 300
1367 2200 3567

L
i

h
t GrayGreen Massive Sandy Shale cm em 000

233 3567 3800 Dark Gray Shale
cm em 000

042 3800 3842 Coal Fish of ac cv ev 000
033 3842 3875 Light Gray Green Fireclay cv ev 000
017 3875 3892 Coal

ac cv ev 0 00
050 3892 3942 Light Gray Green Massive Shale cm em 0 00
092 3942 4034 Coal ac cv ev 0 00
024 4034 4058 Light Gray Green Massive Shale cm em 0 00
067 4058 4125 Coal

ac cv ev 0 00
1975 4125 6100 Shale Layered Limestone ak cs es Y 1975
300 6100 6400 Sandstone

cs es Y 3 00
575 6400 6975 Light Gray Green Massive Shale cm em 0 00
725 6975 7700 Limestone

ak cs es Y 7 25
250 7700 7950 Light Gray Green Massive Shale cm em 0 00
008 7950 7958 Coal Redstone

ac cv ev 0 00
692 7958 8650 Light GrayGreen Shale Wlimestone Nods ak cm em 0 00
817 8650 9467 Limestone

ak cs es Y 8 17
525 9467 9992 Light GrayGreen Shale WLimestone Nods ak cm em 0 00
500 9992 10492 Light Gray Green Shale cm em 000
050 10492 10542 Coal Pittsburgh No B Roof Coal ac cv ev 000
092 10542 10634 Light Gray Green Shale cm em 0 00
512 10634 11146 Coal Pittsburgh No 8

ac cv ev 0 00
254 11146

TII r4N
11400
44ALi ht Gra Green Massive Sandy Shale cm em 000

4117

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit
4117

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 36
Thickness

Ft
Percent

Hard Rock 4117 36
Soft Rock 7283 64

11400

NMC11xls

To

ft

1135 AM91 412 00 7

AEC 03570



ATTACHMENT 13

DIAMOND DRILL HOLE
NMC20

Field Engineer Leonard Sexton

Surface Elevation 819

Drill Hole Coordinates State Plane 1927 NA Datum
Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft

Page No 1 of 2

698109

2427310

B H Mott Sons Inc

Water Physical

Thickness of

Hard Rock

900 000 900 Casing or Surface Material 000
500 900 1400 Shaley Layered Limestone ak cs as Y 500
720 1400 2120 Limestone ak cs es Y 720
280 2120 2400 Black Shale ac cm em 000
010 2400 2410 Bone Sewickley No9 ac cv ev 000
130 2410 2540 Coal

ac cv ev 000
020 2540 2560 Bone

ac cv ev 000
020 2560 2580 Coal

ac cv ev 000
030 2580 2610 Coal WBone Streaks ac cv ev 000
100 2610 2710 Coal

ac cv ev 000
190 2710 2900 Light Gray Green Fireclay cv ev 000
270 2900 3170 Light Gray Green Shale cm em 000
450 3170 3620 Shale Layered Limestone ak cs as Y 450
1040 3620 4660

L
i

ht Gray Green Shale cm em 000
020 4660 4680 Black Shale

ac cm em 000
020 4680 4700 Bone Fish of

ac cv ev 000
200 4700 4900 Coal WBone Streaks

ac cv ev 000
300 4900 5200 Light Gray Green Shale cm em 000
200 5200 5400 Light Gray Green Claystone cv ev 000
600 5400 6000 Limestone

ak cs es Y 600
040 6000 6040 Black Shale ac cm em 000
380 6040 6420 Limestone

ak cs es Y 380
060 6420 6480 Light Gray Green Shale cm em 000
600 6480 7080 Limestone

ak cs as Y 600
640 7080 7720 Light Gray Green Massive Shale cm em 000
200 7720 7920 Black Shale

ac cm em 000
320 7920 8240 Limestone ak cs es Y 320
100 8240 8340 Black Shale ac cm em 000
270 8340 8610 Shaley Layered Limestone ak cs es Y 270
080 8610 8690 Light Gray Green Massive Shale cm em 000
020 8690 8710 Black Shale

ac cm em 000
300 8710 9010 Shale Layered Limestone ak cs es Y 300
240 9010 9250 Limestone ak cs es Y 240
150 9250 9400 Shaley Layered Limestone ak cs es Y 150
840 9400 10240 Limestone ak cs es Y 840
870 10240 11110 Light Gray Green Shale cm em 000
040 11110 11150 Coal WBone Streaks Pittsburgh No 8 Roo f Coal ac cv ev 000
100 11150 11250 Coal

ac cv ev 000
070 11250 11320 L

i

ht Gray Green Shale cm em 000
030 11320 11350 Coal WBone Streaks Pittsburgh No a ac cv ev 000
495 11350 11845 Coal

ac cv ev 000
950 11845 12795 Light Gray Green Shale cm em 000

5370

NMC20xls

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

1136 AM9141007

AEC 03571



r

ATTACHMENT 13

DIAMOND DRILL HOLE
N MC20

Thickness

ft

Depth

From

ft
To

ft Strata

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 5370 42
Soft Rock 7425 58

12795

NMC20xls

Page No 2 of 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

5370

42

1136 AM9142007

AEC 03572



ATTACHMENT 13

DIAMOND DRILL HOLE
NMC21

Field Engineer Leonard Sexton

Surface Elevation 828

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 698016

Easting 2427312

Drilling Company BH Mott Sons Inc

Thickness

ft

Depth

From

ft
To

ft Strata

Water

Bearing

Page No 1 of 2

Thickness of

Physical Hard Rock

Properties HR ft
1600 000 1600 Casing or Surface Material 000
130 1600 1730 Light Gray Green Shale cm em 000
140 1730 1870 Limestone ak cs es Y 140

230 1870 2100 Light Gray Green Shale cm em 000

700 2100 2800 Limestone ak Cs es Y 700
270 2800 3070 Light Gray Green Shale cm em 000
040 3070 3110 Light Gray Green Fireclay cv ev 000
160 3110 3270 Coal Sewickley No9 ac cv ev 000

110 3270 3380 Light Gray Green Fireclay cv ev 000

600 3380 3980 Light Gray Green Fireclay cv ev 000
350 3980 4330 Shaley Layered Limestone ak cs as Y 350

470 4330 4800 Shaley Limestone a
l

k as Y 470

030 4800 4830 Light Gray Green Massive Shale cm em 000
1150 4830 5980 Light Gray Green Fireclay cv ev 000
050 5980 6030 Black Shale WCoal Streaks ac cm em 000
140 6030 6170 Coal Fish of ac cv ev 000
100 6170 6270 Light Gray Green Shale cm em 000
900 6270 7170 Limestone ak cs as Y 900

020 7170 7190 Black Shale ac cm em 000
890 7190 8080 Limestone ak cs as Y 890
080 8080 8160 Shaley Limestone ak cs es Y 080
040 8160 8200 Limestone ak cs as Y 040

080 8200 8280 Light Gray Green Shale cm em 000
720 8280 9000 Light Gray Green Fireclay cv ev 000
270 9000 9270 Limestone

a
l k es Y 270

240 9270 9510 Shaley Layered Limestone ak cs as Y 240
170 9510 9680 Light Gray Green Shale cm em 000
020 9680 9700 Black Shale ac cm em 000
170 9700 9870 Light Gray Green Shale cm em 000
410 9870 10280 Black Shale ac cm em 000
640 10280 10920 Limestone ak cs es Y 640
690 10920 11610 Shaley Limestone ak cs es Y 690
310 11610 11920 Light Gray Green Massive Shale cm em 000
240 11920 12160 Light Gray Green Shale cm em 000
050 12160 12210 Black Shale ac cm em 000
020 12210 12230 Bone Pittsburgh No 8 Roof Coal ac cv ev 000
100 12230 12330 Coal WBone Streaks ac cv ev 000
060 12330 12390 Light Gray Green Shale cm em 000
030 12390 12420 Bone Pittsburgh No 8 ac cv ev 000

500 12420 12920 Coal ac cv ev 000
080 12920 13000 Shaley Limestone ak cs es Y 080
320 13000 13320 Light Gray Green Shale cm em 000
760 13320 14080 Limestone ak cs es Y 760

otal Depth

NMC21xls

14080

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

6250

1139 AM91142007

AEC 03573



Depth

Thickness From To

ft ft ft

DIAMOND DRILL HOLE
N MC21

Total Thickness of Hard Rock Overlying Mining Unit

ATTACHMENT 13

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 6250 44
Soft Rock 7830 56

Page No 2 of 2

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

6250

44

14080

1

1
6

NMC21xis 1139 AM9142007

AEC 03574



ATTACHMENT 13

DIAMOND DRILL HOLE
N MC22

Field Engineer Leonard Sexton

Surface Elevation 820

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Thickness

ft

Depth

From

ft
To

ftl Strata

698193

2427275

BH Mott Sons Inc

Water

Bearin

Page No I of 2

Thickness of

Physical Hard Rock

1380 000 1380 Casing or Surface Material 000
740 1380 2120 Limestone ak cs es Y 740
550 2120 2670 Light Gray Green Shale cm em 000
020 2670 2690 Bone awickley No 9 ac cv ev 000
050 2690 2740 Coal ac cv ev 000
030 2740 2770 Bone ac cv ev 000
130 2770 2900 Coal ac cv ev 000
100 2900 3000 Light Gray Green Shale cm em 000
390 3000 3390 Limestone ak cs es Y 390

1170 3390 4560 Shaley Limestone ak cs es Y 1170
200 4560 4760 Light Gray Green Shale cm em 000
040 4760 4800 Coal WBone Streaks Fish of ac cv ev 000
040 4800 4840 Light Gray Green Shale cm em 000
060 4840 4900 Coal ac cv ev 000
030 4900 4930 Li ht Gray Green Shale cm em 000
060 4930 4990 Coal ac cv ev 000
010 4990 5000 Light Gray Green Shale cm em 000
110 5000 5110 Black Shale ac cm em 000

1240 5110 6350 Limestone ak cs es Y 1240
050 6350 6400 Light Gray Green Shale cm em 000
400 6400 6800 Limestone ak cs es Y 400
050 6800 6850 Light Gray Green Shale cm em 000
030 6850 6880 Limestone

a
l

k es Y 030
520 6880 7400 Light Gray Green Shale cm em 000
300 7400 7700 Light Gray Green Claystone cv ev 000
350 7700 8050 Light Gray Green Shale cm em 000
200 8050 8250

l Shaley Limestone ak cs es Y 200
400 8250 8650 Limestone ak cs es Y 400
700 8650 9350 Light GrayGreen Shale WLimestone Nods ak cm em 000
900 9350 10250 Limestone ak cs es Y 900
340 10250 10590 Light GrayGreen Shale WLimestone Nods ak cm em 000
660 10590 11250 Light Gray Green Shale cm em 000
200 11250 11450 Light Gray Green Fireclay cv ev 000
020 11450 11470 Bone Pittsburgh No 8 Roof Coal ac cv ev 000
010 11470 11480 Coal ac cv ev 000
050 11480 11530 Bone ac cv ev 000
100 11530 11630 Coal ac cv ev 000
090 11630 11720 Light Gray Green Shale cm em 000
430 11720 12150 Coal Pittsburgh No 8 ac cv ev 000
1080 12150 13230 Light Gray Green Shale cm em 000

otal uep

NMC22x15

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

5470

1141 AM9142007

AEC 03575



ATTACHMENT 13

DIAMOND DRILL HOLE
NMC22

4

Thickness

ft

Depth

From

ft

To

ft

Total Thickness of Hard Rock Overlying Mining Unit

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 5470 41
Soft Rock 7760 59

13230

Water

Bearing

Physical

Properties

Page No 2 of 2

Thickness of

Hard Rock

HR ft

5470

41

NMC22x15 1141 AM911412007

AEC 03576



ATTACHMENT 13

DIAMOND DRILL HOLE
NMC23

Field Engineer Leonard Sexton

Surface Elevation 814

Drill Hole Coordinates State Plane 1927 NA Datum

4
1

Northing

Easting

Drilling Company

Thickness

ft

698289

2426930

BH Motts Sons Inc

Water

Bearin

Physical

Page No 1 of 1

Thickness of

Hard Rock

500 000 500 Casing or Surface Material 000
140 500 640 Light Gray Green Shale cm em 000
530 640 1170 Limestone ak cses Y 530
260 1170 1430 Light ray Green Shale cm em 000
100 1430 1530 Black Shale ac cm em 000

300 1530 1830 Light Gray Green Massive Shale cm em 000

200 1830 2030 Coal Sewickley No 9 ac cv ev 000
420 2030 2450 Light Gray Green Shale cm em 000
950 2450 3400 Light GrayGreen Massive Sandy Shale cm em 000

1000 3400 4400 Light Gray Green Shale cm em 000
150 4400 4550 Coal Fish of ac cv ev 000
100 4550 4650 Light Gray Green Shale cm em 000

1260 4650 5910 Limestone ak cs es Y 1260
080 5910 5990 Light Gray Green Shale cm em 000
300 5990 6290 Limestone ak cs es Y 300
500 6290 6790 Light Gray Green Shale cm em 000
160 6790 6950 Light GrayGreen Massive Sandy Shale cm em 000
450 6950 7400 Light Gray Green Massive Shale cm em 000
610 7400 8010 Limestone ak cs as Y 610
540 8010 8550 Light Gray Green Massive Shale cm em 000
250 8550 8800 Shaley Limestone ak cs es Y 250
200 8800 9000 Light Gray Green Firecloy cv ev 000
730 9000 9730 Light Gray Green Shale cm em 000
500 9730 10230 Limestone ak cs es Y 500
200 10230 10430 Light Gray Green Shale cm em 000
050 10430 10480 Bone Pittsburgh No 8 Roof Coal ac cv ev 000
020 10480 10500 Light Gray Green Shale cm em 000
100 10500 10600 Coal ac cv ev 000
120 10600 10720 Light Gray Green Shale cm em 000
520 10720 11240 Coal Pittsburgh No 8 ac cv ev 000
050 11240 11290 Light GrayGreen Massive Sandy Shale cm em 000
200 11290 11500 Shaley Limestone ak cs as Y 210
080 11500 11580 Light Gray Green Shale cm em 000
810 11580 12390 Limestone ak cs as Y 810

otai uep

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 4470 36
Soft Rock 7920 64

12390

NMC23xls

Depth

From

ft

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

To

ft Strata

4470

4470

36

1142 AM9142007

AEC 03577



ATTACHMENT 13

DIAMOND DRILL HOLE
NMC24

Field Engineer Leonard Sexton

Surface Elevation 861

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 694570

Easting 2426633

Drilling Company BH Mott Sons Inc

4
1

Depth

From

ft

To

ft Strata

Water

Bearing

Page No 1 of

Thickness of

Physical Hard Rock

Properties HR ft
1700 000 1700 Casing or Surface Material 000

390 1700 2090 Limestone ak cs es Y 390

110 2090 2200 Shaley Limestone ak cs es Y 110

1180 2200 3380 Light GrayGreen Shale WLimestone Nods ak cm em 000

170 3380 3550 Green Shale cm em 000

540 3550 4090 Limestone ak cs es Y 540

610 4090 4700 Shaley Limestone ak cs as Y 610

140 4700 4840 Green Shale cm em 000

140 4840 4980 Limestone ak cs es Y 140

130 4980 5110 Green Shale cm em 000

650 5110 5760 Black Shale ac cm em 000

900 5760 6660 Limestone ak cs es Y 900

100 6660 6760 Black Shaleac cm em 000

190 6760 6950 L
i

ht Zr ay Green Fireclay cv ev 000

040 6950 6990 Bone Sewickley No9 ac cv ev 000

020 6990 7010 Coal ac cv ev 000

060 7010 7070 Coal WBone Streaks ac cv ev 000

490 7070 7560 Light Gray Green Shale cm em 000
1400 7550 8960 Sandstone cs es Y 1400

420 8960 9380 Light Gray Green Shale cm em 000

600 9380 9980 Light Gray Green Shale cm em 000

020 9980 10000 Coal Fish of ac cv ev 000
050 10000 10050 Light Gray Green Shale cm em 000

100 10050 10150 Coal ac cv ev 000

010 10150 10160 Light Gray Green Shale cm em 000
040 10160 10200 Coal ac cv ev 000

080 10200 10280 Light Gray Green Shale cm em 000
490 10280 10770 Shaley Layered Limestone ak cs es Y 490

940 10770 11710 Limestone ak cs es Y 940

340 11710 12050 Limestone ak cs es Y 340
200 12050 12250 Shale Layered Limestone ak cs es Y 200

820 12250 13070 Light Gray Green Shale cm em 000

630 13070 13700 Limestone ak cs as Y 630

120 13700 13820 Light Gray Green Shale cm em 000
400 13820 14220 Light GrayGreen Shale WLimestone Nods ak cm em 000

140 14220 14360 Light Gray Green Shale cm em 000
1090 14360 15450 Limestone ak cs es Y 1090
240 15450 15690 Light Gray Green Shale cm em 000

270 15690 15960 Shaley Layered Limestone ak cs as Y 270

290 15960 16250 Light Gray Green Shale cm em 000
050 16250 16300 Light Gray Green Fireclay cv ev 000

060 16300 16360 Black Shale ac cm em 000
100 16360 16460 Coal Pittsburgh No 8 Roof Coal ac cv ev 000

020 16460 16480 Impure Coal ac cv ev 000

020 16480 16500 Coal ac cv ev 000
070 16500 16570 Light Gray Green Shale cm em 000

500 16570 17070 Coal Pittsburgh No 8 ac cv ev 000

130 17070 17200 Light Gray Green Shale cm em 000
900 17200 18100 Light GrayGreen Shale WlLimestone Nods ak cm em 000

Thickness

ft

NMC24xls

Total Depth 18100 8050

1143 AM91142007

AEC 03578



4
1

ATTACHMENT 13

Page No 2 of

DIAMOND DRILL HOLE
N MC24

Depth

Thickness From

ft ft

To

ft Strata

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 8050 44
Soft Rock 10050 56

18100

NMC24xis

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

8050

440

1143 AM9141007

AEC 03579



ATTACHMENT 13

DIAMOND DRILL HOLE

ON1

Field Engineer Melvin Jones

Surface Elevation 716

Drill Hole Coordinates State Plane 1927 NA Datum

Northing 694530

Easting 2447310

Drilling Company BBR Drilling
Co

t

Thickness

Depth

From

ft

To

ftl Strata

Water

Bearini

Physical

Properties

Page No 1 of 1

Thickness of

Hard Rock

HR ft

1800 000 1800 Casing or Surface Material 000

100 1800 1900 Light Gray Green Fireclay cv ev 000

067 1900 1967 Light Gray Green Fireclay cv ev 000

083 1967 2050 Coal Redstone ac cv ev 000

042 2050 2092 Coal WBone Streaks ac cv ev 000

283 2092 2375 Limestone ak cs es Y 283

950 2375 3325 Shaley Layered Limestone ak cs es Y 950

275 3325 3600 Shaley Layered Limestone ak cs es Y 275

150 3600 3750 Light GrayGreen Fireclay w Limestone Nods ak cv ev 000

134 3750 3884 Limestone ak cs es Y 134

032 3884 3916 L
i

ht Gray Green Fireclay cv ev 000

059 3916 3975 L
i

h
t

Gray Green Fireclay cv ev 000

309 3975 4284 Light Gray Green Fireclay cv ev 000

208 4284 4492 L
i

ht Gray Green Fireclay cv ev 000

124 4492 4616 Coal WShale Layers Pittsburgh No 8 Roof Coal ac cv By 000

059 4616 4675 Shaley Nodular Limestone ak cs es Y 059

017 4675 4692 Black Shale ac cm em 000

474 4692 5166 Coal Pittsburgh No 8 ac cv ev 000

018 5166 5184 Black Shale ac cm em 000

1016 5184 6200 Light GrayGreen Fireclay w Limestone Nods ak cv ev 200

Total Depth 6200 17

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit 1701

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit 27

Thickness

Ft
Percent

Hard Rock 1701 27
Soft Rock 4499 73

6200

ON1xls 1145 AM91142007

AEC 03580



ATTACHMENT 13

DIAMOND DRILL HOLE
ON2

Field Engineer Melvin Jones

Surface Elevation 744

Drill Hole Coordinates State Plane 1927 NA Datum

Northing

Easting

Drilling Company

Depth

From

ft Strata

Page No 1 of

694530

2447045

BBR
Drilling Co

Water

Bearing

Physical

Properties

Thickness of

Hard Rock

HR ft
600 000 600 Casing or Surface Material 000

250 600 850 Coal Fish of ac cv ev 000

892 850 1742 Light Gray Green Fireclay cv ev 000

792 1742 2534 Limestone ak cs es Y 792

166 2534 2700 Light Gray Green Fireclay cv ev 000

042 2700 2742 Light Gray Green Fireclay cv ev 000

100 2742 2842 L
i

ht Gray Green Massive Shale cm em 000
583 2842 3425 Limestone ak cs as Y 583

183 3425 3608 Limestone ak cs as Y 183

050 3608 3658 Light Gray Green Shale cm em 000

067 3658 3725 Sandstone cs es Y 067

150 3725 3875 Gray Sandstone w Shale Streaks cs es Y 150

359 3875 4234 Light GrayGreen Shale WLimestone Nods ak cm em 000

250 4234 4484 Limestone ak cs as Y 250

091 4484 4575 Light GrayGreen Fireclay w Limestone Nods ak cv ev 000

009 4575 4584 Light GrayGreen Fireclay w Limestone Nods alk ev 000

141 4584 4725 Light Gray Green Fireclay cv ev 000

025 4725 4750 Light Gray Green Fireclay cv ev 000

016 4750 4766 Black Firecidy ac cv ev 000

100 4766 4866 Coal Redstone ac cv ev 000

034 4866 4900 Coal ac cv ev 000

350 4900 5250 Limestone ak cs es Y 350

434 5250 5684 Limestone ak cs es Y 434

574 5684 6258 Limestone ak cs es Y 574

226 6258 6484 Limestone ak cs es Y 226

166 6484 6650 Shaley Massive Limestone ak cs es Y 166

250 6650 6900 Light Gray Green Fireclay cv ev 000

300 6900 7200 Light Gray Green Fireclay cv ev 000

058 7200 7258 Dark Gray Fireclay cv ev 000

042 7258 7300 Coal Pittsburgh No 8 Roof Coal ac cv ev 000

025 7300 7325 Light Gray Green Fireclay cv ev 000

017 7325 7342 Coal ac cv ev 000

016 7342 7358 Light Gray Green Fireclay cv ev 000

076 7358 7434 Coal ac cv ev 000

066 7434 7500 Light Gray Green Fireclay cv ev 000

566 7500 8066 Coal Pittsburgh No 8 ac cv ev 000

092 8066 8158 Light Gray Green Fireclay cv ev 000

050 8156 8208 Limestone ak cs es Y 050

334 8208 8542 Light GrayGreen Fireclay w Limestone Nods ak cv ev 000
208 8542 8750 Light Gray Green Fireclay cv ev 000

275 8750 9025 Light Gray Green Fireclay cv ev 000

075 9025 9100 Light Gray Green Fireclay cv ev 000

1000 9100 10100 Sandstone cs es Y 1000

Thickness

ft

Total Depth 10100 4825

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible e vvery mmoderate sslight

Total Thickness of Hard Rock Overlying Mining Unit 4825

ON2xls 1145 AM91142007

AEC 03581



Depth

Thickness From

DIAMOND DRILL HOLE
ON2

ft ft

To

ft

ATTACHMENT 13

Strata

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness Percent

Ft
Hard Rock 4825 48
Soft Rock 5275 52

Page No 2 of

Thickness of

Water Physical Hard Rock

Bearing Properties HR ft

48

10100

4

ON2xls 1145 AM9142007

AEC 03582



ON3xls

Depth

Thickness From

ft ft

I
Li ht Gra y G reen F
i

reclay

Acid Producing ac

Alkaline Producing ak

Compactible c vvery mmoderate sslight

Erodible a vvery mmoderate sslight

ATTACHMENT 13

DIAMOND DRILL HOLE
ON3

Field Engineer Walter Balcar

Surface Elevation
745

Drill Hole Coordinates State Plane 1927 NA Datum
Northing

694305
Easting

2447020
Drilling Company BBR

Drilling Co

Page No 1 of 2

Thickness of

Physical Hard Rock

Properties HR ft

L
i

htGraGreen Massive Shale w Limestone Nods
Light Gray Green Massive Shale

L
i

ht Gra Green Massive Shale w Limestone Nods
Light Gray Green Fireclay

Coal WShale Layers Pittsburgh No 8 Roof Coal

Light Gray Green Massive Shale

Light GrayGreen Massive Shale w Limestone Nods

Coal Pittsburgh No 8

Dark Gray Massive Shale

ak cs es

cvev

cm em

ak cs es

ag cv ev

cv ev

ak cs Os

ak cs as

ak cs es

cmem
ak cs es

ak cs es

cw ev

cvev

cm em

mem
Cs es

cmem
ak cm em
ak cs es

ak cs es

ak cv ev

ac cm em

ac cv ev

ac cm em
ak cs es

ak cs es

cmem

acs es

ak cs es

ak cm em

akcs es

ak cm em

cm em

ak cm em

vev
ac cv ev

cm em

ac cv ev

cm em

ak cm em
cv ev

Y

Y

Y

Y
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y
Y

000

042

000

000

467

000

000

068
158

1033

000

566

109

000

000

000

000

184

000

000

058

042

000

000

000

000

709

183

000

308

108

000

084

000

000
000

000

000
000

000

000
000

000

Water

Strata
Bearing

Casing or Surface Material

Limestone

Light Gray Green Fireclay

Dark Gray Shale

Shales Layered Limestone

Coal Fishpot

Light Gray Green Fireclay

Limestone

Limestone

Limestone

Light Gray Green Shale

Limestone

Shaley Limestone

Light Gray Green Fireclay

Light Gray Green Fireclay

Light Gray Green Massive Shale

Light Gray Green Shale

Sandstone

Light Gray Green Massive Shale

Light GrayGreen Massive Shale w Limestone Nods
Limestone

Limestone

Light GrayGreen Fireclay w Limestone Nods
Black Shale

Coal WShale Layers Redstone
Black Shale

Shaley Layered Limestone

Limestone

Dark Gray Shale

Limestone

Shaley Limestone

L•ht GrayGreen Massive Shale w Limestone Nods
Limestone

4119

1146 AM9142007

AEC 03583

1000 000 1000
042 1000 1042
100 1042 1142
025 1142 1167
467 1167 1634
200 1634 1834
082 1834 1916
068 1916 1984
158 1984 2142

1033 2142 3175
117 3175 3292
566 3292 3858
109 3858 3967
017 3967 3984
058 3984 4042
108 4042 4150
150 4150 4300
184 4300 4484
258 4484 4742
192 4742 4934
058 4934 4992
042 4992 5034
182 5034 5216
034 5216 5250
192 5250 5442
016 5442 5458
709 5458 6167
183 6167 6350
050 6350 6400
308 6400 6708
108 6708 6816
200 6816 7016
084 7016 7100
125 7100 7225
250 7225 7475
341 7475 7816
042 7816 7858
134 7858 7992
033 7992 8025
542 8025 8567
308 8567 8875
359 8875 9234
416 9234 I 9650

Total Depth 9650



ATTACHMENT 13

DIAMOND DRILL HOLE

Page No 2 of 2

ON3
Depth

Thickness of
Thickness From To

Water Physical Hard Rockft ft ft Strata
Bearing Properties HR ft

Total Thickness of Hard Rock Overlying Mining Unit

Thickness and Percentage of Hard and Soft Rock Overlying Mining Unit

Thickness

Ft
Hard Rock 4119

Soft Rock 5531

9650

4

ON3xls

4119

43

1146 AM914t2007

AEC 03584

Percent

43
57



5 Submit required analyses on the Hydrologic Analyses for representative wells and

developed springs Based on the data on the Ground Water Inventory and

Hydrologic Analyses identify the seasonal variations of ground water quality and

quantity

6 Submit Analysis of Existing Ground Water File Data from the Division of Water

See Addendum to Part 2 Item C6

D SURFACE WATER INFORMATION

1

Captina Creek

2 Are there any perennial or intermittent streams or other surface water bodies

including public water supply sources on the proposed shadow area and adjacent

area

Yes ® No _ If yes submit Surface Water Inventory and Hydrologic Analyses

3

List the name of the watershed that will receive water discharges from the proposed

shadow and adjacent areas as listed in the Gazetteer of Ohio Streams published

by the Ohio Department of Natural Resources

Based on the quality and quantity measurements listed on Surface Water Inventory

and Hydrologic Analyses and from other information available to the applicant and

submitted with this application identify the seasonal variations in water quality and

quantity for the surface water sources on this application area and adjacent areas

See Hydrologic Analyses

E CLIMATOLOGICAL INFORMATION

If requested by the chief subsequent to the filing of the permit application provide the

climatological information

Revised 0508 Part 2

D N R7449009

AEC 03585
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Addendum to Part 2 C6 American Energy Corporation

Ohio Department of Natural Resources

TED STRICKLAND GOVERNOR SEAN D LOGAN DIRECTOR

Division of Water

Date December 24 2007

ANALYSIS OF EXISTING GROUND WATER FILE DATA

Prepared By Bill Haiker Hydrogeologist

Operator American Energy Corporation

County Belmont

Township Washington

Sections 34910131415192021252627

Number of located water well logs within 1000 foot radius of site copies

attached 5 Field located 5

Deborah F Hoffman Chief

General description of local hydrology

Ground water in the area is generally obtained from interbedded shale limestone

and sandstone bedrock Well depths can range from 30 to over 150 feet with initial yields

of 0 to 5 gallons per minute Dry holes are possible

Areas of particular concern

Underground mining the 48 coal seam at an elevation of 685 to 645 feet MSL
could adversely impact wells within the 1000foot boundary All wells should be located

and monitored for any water quantity or quality change

2045 Morse RoadBdg B2 Columbus Ohio 43229

ohiOdnrcorn

1NR0101 dro

AEC 03587



NO CARBON PAPER 

NECESSARY-

SELF-TRANSCRIBING 

Wf-~. LOC AND DRILLING R~-·"'lRT 
State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 

65 S. Front St., Rm. 815 Phone (614) 469-2646 

ORJGiliAL 

No. 402983 
WL~5 

Columbus, Ohio 43215 

.County a ELA1~ ,1/[ Township WA'LHI tYtJ. &N SectioJI o£ Township...__ ____ _ 

Ownu WILl.llr/1!1 FIELPIAib- A.WJnsa AJ.l-§.#DI tV/,4 t:JJ-1/a 

Locatlonofpropmy. [NJIL.Ej rD JV, ofltLJ.,CO~tV/Ao ~tJ, fiJI), i 6 
CONSTRUCTION DETAILS OR PUMPING TEST 

(Specify one by circUng) 

Casing diameter _,.,__ __ """"I-mgtb of ;...w..;'--1 Teat Rate...-S:--.. G.P.M. Duration of tesL.....-.• __ brs. 

Type of screen T.ength of sm~teJL--._{Drawdown ft. Data-------

Type of pWia.p--------------t Static Inel-depth to water::.....---------.JOt. 
Capacity of Quality Bcloudy, taste, odor)·-------

Date of 

WELL Loa• 
Format! OilS 

SandstOJle, shale, limestone, 
~"'lN'!I ud 

w I 

From To 

Pwnp~~edbY.-------------------------

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State IDghways. St. Intersections, County roads, etc. 

Ft. N. 

• 

s. 

*If additional space is needed to complete well log, use next con.sec:utive numbered £onn • ...... ..... 

AEC 03588 



WELL LOG AND DRILLING REPORT

TYPE OR USE PEN

SELFTRANSCRIBING

PRESS HARDI

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
1939 Fountain Square Drive

Columbus Ohio 43224

686833

VJL t•oo

Permit Number 1

COUNTY Belmont TOWNSHIP 1ashin ton
SECTION OF TOWNSHIP 21

owNFR Jhrie Perkins
PROPERTYAOORESS Route 41 Pli h Rid R d

LocATIONOFPROPEFny 8 miles north of State Route 56 on Alledonia Ohio 43902
the east side of Township Road 8

CONSTRUCTION DETAILS

CASING

Casing Diameter 8 1D u Length of Casing 101 R

Type _ Steel 0 Gaiv IN PVC _ Other

Joints _ Threaded Cl Welded E
X

Solvent Cl Other

SCREEN

Type wire wrapped lo4 etcP erfDrat 1 oMEterial parr

Length 60
ft Diameter all ED in

Set between 40 L and 100
51611ft $r

GROUT
Material Gravel Concrete voxhh eused 500NI5601
Method of inslaation Poured

Depth placed rrnm 1 n 0 2 5

I
t to 251 1

O Rotary i5 Cable Cl Angered 0 Driven _ Dug 13 Otter

•

WELL LOG

Show color ieswa hashes and omrw6
sandstona WA arnesfcnet grave clay sand

lwllow clay soft

Yellow sandstone med
Soft red shale

oft blue shale

oft gry shale

liege tlor sanditone

fard blue 3 ndstone

From

o n

15

20 n

25

3 1
35

3 V

ery lard iitite sand F lm 411

rinrd ti to s^nd

Soft gray shale

iced sandy gr Ly shale

Med browm sandstone

Nerd white sand

Soft rty shale

4
45

60

r

62

63

74

ae oa

To

15

2 n

n

25
311

35 r

3Wr

40

42

45

60

r

t

62

68

74 r

76
Continued on 636834
i

H additional spaces needed b ownpleb welloo use rod cornomavely metered rorrrr

BAILIN R PUMPING TEST
edry one by circling

WELL TEST

Test rate gpm Duration of test 2 hrs

water level during pumping 45 6r

f
t

Measured from _ top of casing 15 ground level _ Other

Static Level depth to water 991611 R oate8 88
Quality dear cloudy taste odor Clear
PUMP

Type of pump Capacity gpm
Pump set at

f
t

PumpinstaMedby Chris Perkins owner of well
Pltless Ovice _ Adapter _ Preassembled unit

Use of WON Domest i c

SKETCH SHOWING LOCATION

Show distances well Tres from numbered
state highways street Intersections county roads etc

A
0

N

S

DRILLING FIRM 1J the lro s Dr it l ing Service SIGNED ZcJ

ADDRESS43872 ownshi Road 256 DATE gust c 19II8

E

DNR 78028s

STATE ZIP ei i s v i lle hi O 43754 oDH REGIsTRAT1oN NUMBER 156 2

Completion of this form is required by 152105 Ohio Revised Code file within 30 days after completion of drilling

ORIGINAL COPY ODNR DIVISION OF WATER 1939 FOUNTAIN SQ DRIVE COLS OHIO 43224 aQmw
fr a PAW r tq Hann Lacy Hear Duet Cam

AEC 03589



05142010 1525 6142657998 DMRM

WELL LOG AND DRILLING REPORT
Sloe of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1939 Fountain Square Drive

Columbus Ohio 43224

COUNTY 3eJ iont

owNEFI 7lr e Perltr•s

TOWNSHIP • ol•inrton

PROPERTY ADDRESS 011t e `1 s

WM TE3T

Teat rate gpm Duralfor+ of teal hrs

Drawdowm water level during pumping II

Measured from _ top of Wng C ground level O Other

Stedc Level depth to k Dew

on a o
t 556 oneLOCATIONOFPROPERr 3 Ini lea north of Cutate Zn•z

the east side of

OR
CONSTRUCTION DETAILS

BAILI PUMPING TEST
one by cirdkgj

CASING

casing Dlametee in Length o
f Ca k

Types _ Steel 0 Gait O PVC 0 Other

Jon _ Threaded o Welded 0 Soho l 1
3 Olt eV

SCREEN

Type wire wrayped lowered etc Materiel

nLengM ft Diemekir

Set between k and R slot

fRdT
Materiel Vokma used

method d inetetlemcn

Depth placed from ft to

_ f lotary o Cable O Augeved E3 Drivet G Dug O Other

WELL LOG

Snow actor feldrao hv avaf arrd lbrrrtAlut

sarmcbe na shale 4rrteMM l der sv•jd

Continued from 656833

Soft red shale

Soft gr=ey shale

l4e d s onnd• ry shale

=rd lime aic1 array shale

NOTE it first vein of

From

Oft

To

ft

water at 3S feet and the

second vein of water at

62 feet Grout used to

finish re11 was gravel

oared from 100 feet to 5
feet ard crcrete oared

fr or1 25 feet to • feet

5000 gL =vel 560 concr to

4P M eddr+el Rate is

rMded ro omph 1 s1 bQ um nn corn Mvely numbered forth

DRIWMG FIRM i hle D s Tim i l l i n ar

ADORENa A5572 To r wii boa 756

CTrr STATE 21P •r r 1 I
i o I S 7 5

Quaily clear cloudy testa ado•r

PUMP

Type of pump Capacity

Pump set a
t

Pump insraNed by

Phiess Dowle Cl Adapter _ Preessembled unit

use of Well

SKETCH SHOWING LOCATION

Show dbmncee well tee from numbered

siego higthreayg sitreet ftersectlons murAy mede etc

W

S

E

DNR 7S

PAGE 0101

WL 16

686834

Permit Number 2r

Pace 2 continued

SECTION of TOWNSHIP 21

Ptizh R tine Road

1
1

1
1 nil 1 4 113A11ed

+

ni ¢3 12

N

DATE a st 0 1088

OOH REG$SI AT1OM IuueER 11362

••• v • eft ne nu Osr4 I`n4 Rte rhrdn fin AA of W VVNM of drIOM MAY 21 2010

AEC 03590



r

NO CARBON PAPERNECESSARYWE

LOG AND DRILLING R1 RT
State of Ohio

ORIGINAL

DEPARTMENT OF NATURAL RESOURCES
No 402985Division of Water

SELFTRANSCRIBING 65 S Front St Rm 815 Phone 614 4692646

Columbus Ohio 43215 WL A
CountyRF I MoY Township W roY Section of Township

Owner Address A 1L 4Q+f O

Location of property •
• 1
1 S c • • f J

CONSTRUCTION DETAILS

Casing diameter
O 1

Length of casingC

Type of screen Length ofscreenTypeof pump

Capacity of pump

Depth of pump setting

Date of completion 5 7 c

WELL LOG

SA P a
r

PEAL

Formations
Sandstone shale limestone

gravel and clay

From

0 Feet

4

0

To

o Ft

Lip

V °

SAi 0 o
JM 2 WALE

7 f

C
7

k
4 9

8

1
9

ill

4 a

0

BAILING OR PUMPING TEST
Specify one by circling

Test Rate GPM Duration of test hrc
Drawdow ft Date

Static leveldepth to water ft

Quality cloudy taste odor

Pump installed by

SKETCH SHOWING LOCATION

Locate in reference to numbered

State Highways St Intersections County roads etc

N

S

Drilling Firm k R 1 A4 Date

Address • 0
Signed

If additional space is needed to complete well log use next consecutive numbered f9r1

AEC 03591
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American Energy Corp

Century Mine

D042512
Addendum to Part 2 C2 Ground Water Inventory

The ground water sites listed below could not be sampled andor measured for the following

reasons

DS3 Spring had no flow during seasonal observations Could not samplemeasure

flow

DS2801 Spring had no flow during seasonal observations Could not samplemeasure

flow

DS3002 Spring had no flow during seasonal observations Could not samplemeasure

flow

W4 Well is

abandoned and buried by the owner I
t

is not available for sampling

DW1901 No access covered with concrete pad hand pump broken Could not

samplemeasure

DW2800 Well is

covered with a concrete pad could not measure

DW2900 Well was dry during seasonal observations Could not sample

DW3000 Well is sealed no access for measurement

W3001 Well has sanitary seal and is disconnected Could not samplemeasure

DW4101 Well was dry during seasonal observations Could not sample

DW4105 Well was dry during seasonal observations Could not sample

There are approximately forty 40 ground water sites within the hydrologic review area

Refer to groundwater sites that cannot be sampled for reasons stated above

AEC 03596



Page I

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Opplicants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

0

1

12

13

14

15

16

17

18

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

DS2100

Lab ID No 0709086 9808301 9810014 9811020 9812010 990105

Date MeasuredSampled 090607 082798 092898 102998 112898 12309

High H Low L Intermediate I
if applicable

L Six Month Sampling

Date Last Precipitation Event if

applicable

082007 082698 092798 102998 112598 12299

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

003

gpm

047

gpm

047

gpm

018

gpm

012

gpm

016

gpm

pH Standard Units 723 690 740 790 770 840

Total Acidity mgI CaCO3 81 180 150 130 180 000

Total Alkalinity mgI CaCO3 190 2500 2000 2100 2000 1900

Total Iron mgI 043 <002 <002 <005 <005 <005

Total Manganese mgI 0710 <002 <002 <002 <002 <002

Total Aluminum mgI 011Total
Suspended Solids mgI <087 <10 <10 <10 27 10

Total Hardness mgI as CaCO3 260 2700 2300 2600 2400 2600

Total Sulfates mgI 32 340 310 330 400 400

Specific Conductivity umhoscm at

25°C
500 4800 4700 4700 5400 3900

Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD2 Battle Run Rd

City Triadelphia State WV Zip 26059

NOTE If Information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508
DNR7449024

AEC 03597



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

Page 2

is
Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

DS2100 DS1 WL5 W6 DW7
DW5300

2 Lab ID No 9901314 0709264 0709263 0709307 0709306 0709198

3 Date MeasuredSampled 012399 091807 091807 092007 092007 091407

4 High H Low L Intermediate I

if applicable

Six Month

Sampling
L SUPPLEMENTAL

5 Date Last Precipitation Event

if

applicable

012399 091207 091207 091207 091907 091207

6 Static Water Level of Well below Land

Surface feet

335 809 197 86

7 Discharge for Spring Stream Pond

Mine etc gpm or cfs

10 gpm 047

gpm8
pH Standard Units 78 712 696 729 676 629

9 Total Acidity mgI CaCO3 28 86 22 67 62 84

Total Alkalinity mgI CaCO3 1300 280 330 240 97 42

11 Total Iron mgI 010 10 022 13 044 024

12 Total Manganese mgI <002 <0002 <0002 340 0003 0009

13 Total Aluminum mgI 055 018 14 027 041

14 Total Suspended Solids mgI <10 20 <07 69 <087 <087

15 Total Hardness mgI as CaCO3 900 360 470 230 150 60

16 Total Sulfates mgI 120 66 190 35 46 19

17 Specific Conductivity umhoscm at

25EC
1300 730 1000 590 480 180

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE I
f information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses ai statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

HYDROLOGIC ANALYSES

MAY 0 3 2010

AEC 03598



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Page 2A

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

DS1 DW5300 W1600

2 Lab ID No 10041331 10041213 10041215

3 Date MeasuredSampled 042710 042310 042310

4 High H Low L Intermediate I

if applicable

H
H Supplemental

5 Date Last Precipitation Event

if

applicable

42510 041710 041710

6 Static Water Level of Well below Land

Surface feet

127 515

7 Discharge for Spring Stream Pond

Mine etc gpm or cfs

018 GPM8
pH Standard Units 819 745 800

9 Total Acidity mgI CaCO3 641 698 663

Total Alkalinity mgI CaCO3 23293 4440 19053

11 Total Iron mgI 448 043 009

12 Total Manganese mgI 012 020 <003

13 Total Aluminum mgI 193 085 010

14 Total Suspended Solids mgI 1340 180 30

15 Total Hardness mgI as CaCO3 3290 1030 2120

16 Total Sulfates mgI 610 470 140

17 Specific Conductivity umhoscm at

25C 651 195 430

18 Total Dissolved Solids mglLaboratoryName INDUSTRIAL LAB ANALYSIS INC

Address 6536th Street

City Wheeling State WV Zip 26003

0 NOTE

I
f information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DN R7449024

MAY 0 3 2010

AEC 03599



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

pplicants Name American Energy Corporation

rage s

Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

DS2802 DS72

2 Lab ID No
0 0709084 0712012 0802186 0709254 0907332 1002288

3 Date MeasuredSampled 090607 120307 021808 091807 070809 021710

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event if

applicable

082009 120207 021708 091207 070209 021310

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cis

003 gpm 023

gpm

031

9Pm

0065

gpm

005

gpm

024
GPM

8 pH Standard Units
733 691 603 812 824 757

9 Total Acidity mgI CaCO3 91 10 40 <016 183 36

Total Alkalinity mgI CaCO3 320 170 150 210 21107 170

11 Total Iron mgI 063 014 035 007 017 003

12 Total Manganese mgI 0010 <0002 0003 0016 005 001

13 Total Aluminum mgI 11 024 048 036 024 011

14 Total Suspended Solids mg1 20 <087 <087 <087 20 <10

15 Total Hardness mgI as CaCO3 450 220 200 250 2210 310

16 Total Sulfates mgI 82 58 32 38 280 346

17 Specific Conductivity umhoscm at

25`C

810 520 520 520 464
426

18 Total Dissolved Solids mgILaboratory
Name TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 17 or item 18

05108

DNR7449024

AEC 03600



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

Page 3A

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

DS405 DS405 DS28

2 Lab ID No 0201357 0202400 10041330 0709256 0802299

3 Date MeasuredSampled 090601 012402 022602 042710 91807 22508

4 High H Low L Intermediate 1

if applicable

L I H H
SUPPLEMENTAL

5 Date Last Precipitation Event

if

applicable

091001 012302 022602 42510 091207 22508

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

No Flow NA NA 084
GPM

<1 gpm 147

gpm

8 pH Standard Units 091201 79 83 796 751 759

9 Total Acidity mgI CaCO3 <10 45 449 62 10

0Total Alkalinity mgI CaCO3 43 83 17011 220 120

11 Total Iron mgI 093 21 041 078 051

12 Total Manganese mg1 <002 005 <003 0090 0015

13 Total Aluminum mg1 009 11 074

14 Total Suspended Solids mgI <10 33 50 180 11

15 Total Hardness mgI as CaCO3 60 120 2310 250 200

16 Total Sulfates mgI 27 25 490 41 41

17 Specific Conductivity umhoscm at

251C150 220 494 540 390

18 Total Dissolved Solids mgILaboratoryName TraDet IncIndustrial Labs

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a
statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DNR7449024

AEC 03601



10

0

Applicants Name

OHIODEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES
AMERICAN ENERGY CORPORATION D04253

STATE PLANE COORDINATES 24283725 68432956 LOCATION PANEL

Identification No Of Sampling DS 405 DS 405
Station From Hydrology Map

1

2 Lab Identification Number 0201357 0202400

High HLow L Designation if

I H
3 applicable

Surface Elevation for Sampling
1170 1170

4 Station msl

Depth of Well below Land
NA NA

5 Surface msl
Static Water Level of Well below

NA NA
6 Land Surface feet

Flow for SpringStream gpm NA NA
7

Date Above Measurements Made 1242002 2262002
8

AquiferZone Identification for
B B

9 WellSpring

pHStandard Units 79 83
10

Total Acidity mgI CaCO3 <10 45
11

Total Alkalinity mgI CaCO3 43 83
12

Specific Conductivity umhoscm
150 220

13 at 25 C

Total Dissolved Solids mgI ND ND
14

Total Manganese mgI <002 005
15

Total Sulfates mgI 27 25
16

Total Iron mgI 093 21
17

Total Suspended Solids mgI <10 33
18

Total Hardness mgI CACO3 60 120
19

Nitrates mgI 16 15
20

Date Sampled for Analysis 1242002 2262002 flows were unavailable

21

Date Last Precipitation Event
1232002 2262002

22 Occurred

Laboratory Name TraDet Inc

Address PO Box 2019 Wheeling

State West Virginia Zip 260030219

AEC 03602



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

Page 4

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

I ID No Of Sampling Site

From Hydrology Map

W1900 W1902

2 Lab ID No 0709110 0712011 10041217 0709111 0907333 1002289

3 Date MeasuredSampled 091007 120307 042310 091307 070809 021710

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

090907 120207 041710 090907 070209 0213110

6 Static Water Level of Well below Land

Surface feet

96 983 662 575 623 683

7 Discharge for Spring Stream Pond

Mine etc gpm or cfs8
pH Standard Units 744 726 798 720 801 742

9 Total Acidity mgI CaCO3 68 87 1100 12 1073 19

0Total Alkalinity mgI CaCO3 240 250 22166 250 24973 240

11 Total Iron mgI 014 003 116 057 016 465

12 Total Manganese mgI <0002 <0002 007 0007 <003 011

13 Total Aluminum mgI 027 <004 009 049 010 473

14 Total Suspended Solids mg1 <087 <087 120 <087 <10 76

15 Total Hardness mgI as CaCO3 340 250 1270 400 3570 330

16 Total Sulfates mgI 120 110 1290 53 510 522

17 Specific Conductivity umhoscm at

250
740 740 718 820 749

748

18 Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

D N R7449024

AEC 03603



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

i16icants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

0
12

13

14

15

16

17

18

Page 5

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

WL21 W2702

Lab ID No 0709305 0802298 0907331 0709032 0712007 0802183

Date MeasuredSampled 092007 22508 070809 090607 120307 021808

High H Low L Intermediate I

if applicable

L H I L I H

Date Last Precipitation Event

if

applicable

091207 22508 70209 082007 120207 021708

Static Water Level of Well below Land

Surface feet

449 340 384 245 20 153

Discharge for Spring Stream Pond

Mine etc gpm or cfspH
Standard Units 705 663 740 691 708 718

Total Acidity mgI CaCO3 74 28 1329 74 12 60

Total Alkalinity mgI CaCO3 380 92 14693 240 230 240

Total Iron mgI 075 017 008 18 020 038

Total Manganese mgI 0006 <0002 <003 0780 0046 0330

Total Aluminum mgI 032 033 014 018 030 <004

Total Suspended Solids mgI 27 <087 <10 13 <087 <087

Total Hardness mgI as CaCO3 190 130 1760 290 240 240

Total Sulfates mgI 44 41 370 38 38 32

Specific Conductivity umhoscm at

25°C
400 310 374 570 590 560

Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03604



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

i Applicants Name American Energy Corporation

Page 6

Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

W3500 W3800

2 Lab ID No 0709195 0907325 1002290 0709112 0712013 0802187

3 Date MeasuredSampled 091307 0710809 021710 090607 120307 021808

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

090907 070209 021010 082007 120207 021708

6 Static Water Level of Well below Land

Surface feet

162 170 130 213 347 262

7 Discharge for Spring Stream Pond

Mine etc gpm or cfs8
pH Standard Units 722 809 751 684 678 725

9 Total Acidity mgI CaCO3 10 706 45 24 10 18

Total Alkalinity mgI CaCO3 110 11602 120 230 130 86

11 Total Iron mgI 009 010 018 051 16 075

12 Total Manganese mg1 <0002 <003 002 0013 0036 0020

13 Total Aluminum mgI 029 014 015 026 28 097

14 Total Suspended Solids mgI 150 70 <20 87 33 <087

15 Total Hardness mgI as CaCO3 150 1460 600 360 160 120

16 Total Sulfates mgI 15 400 189 67 46 30

17 Specific Conductivity umhoscm at

25 C 310 295 284 670 450 300

18 Total Dissolved Solids mgI 7LaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

D NR7449024

AEC 03605



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

icants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

0
12

13

14

15

16

17

18

statement giving the reasons why the information

is unobta

NOTE For each sample provide data for either item 17 or item 18
508
NR7449024

Page 7

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

W4100 W4103

Lab ID No 0709200 0802300 0907328 0709202 0712014 0802188

Date MeasuredSampled 091407 22508 070809 091407 120307 021808

High H Low L Intermediate I

if applicable

L H I L I H

Date Last Precipitation Event

if

applicable

091207 22508 070209 091207 120107 021708

Static Water Level of Well below Land

Surface feet

84 74 83 948 992 87

Discharge for Spring Stream Pond

Mine etc gpm or cfspH
Standard Units 685 728 796 707 714 735

Total Acidity mgI CaCO3 61 32 1056 11 70 57

Total Alkalinity mgI CaCO3 240 220 22901 260 240 220

Total Iron mgI 046 017 030 001 003 005

Total Manganese mgI 0012 0023 003 <0002 <0002 0002

Total Aluminum mgI 068 035 024 018 <004 008

Total Suspended Solids mgI 10 <087 280 <08 <087 <087

Total Hardness mgI as CaCO3 300 250 2770 400 350 320

Total Sulfates mgI 73 63 620 140 120 130

Specific Conductivity umhoscm at25C650 590 563 850 840 750

Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

inable

AEC 03606



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

plicants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

17

18

Page 8

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

W4400 W438

Lab ID No 0709194 0712160 0802189 0709310 0712161 080219

Date MeasuredSampled 091007 121107 021808 092007 121107 0218OE

High H Low L Intermediate I

if applicable

L I F
f L I H

Date Last Precipitation Event

if

applicable

090807 120107 021708 091207 120107 02170E

Static Water Level of Well below Land

Surface feet

187 174 142 124 116 98

Discharge for Spring Stream Pond

Mine etc gpm or cfspH
Standard Units 763 776 771 835 828 876

Total Acidity mgI CaCO3 <016 <016 35 <016 <016 <016

Total Alkalinity mgI CaCO3 320 330 340 460 380 440

Total Iron mgI <001 001 002 004 017 005

Total Manganese mgI <0002 <0002 0002 020 0021 0013

Total Aluminum mgI 013 <004 <004 005 <004 <004

Total Suspended Solids mgI <087 087 <087 <087 <087 <087

Total Hardness mgI as CaCO3 <50 <50 10 50 20 40

Total Sulfates mgI 30 35 42 11 64 56

Specific Conductivity umhoslcm at

25°C
780 760 850 1000 830 970

Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If

information required by item 6

is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DNR7449024

HYDROLOGIC ANALYSES

AEC 03607



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

phcants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

0

1

12

13

14

15

16

17

18

4
0

Page c

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

DW20 DW2700

Lab ID No 00709304 0802297 0709031 0712006 080218

Date MeasuredSampled 092007 022508 090407 120307 021807

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

091207 120107 022508 090307 120207 021701

Static Water Level of Well below Land

Surface feet

504 NS 468 110 105 76

Discharge for Spring Stream Pond
Mine etc gpm or cfs

ResidentpH
Standard Units 704 Could not 763 605 683 649

Total Acidity mgI CaCO3 15 be 13 10 53 39

Total Alkalinity mgI CaCO3 250 reached 69 84 56 59

Total Iron mgI 41 at home 008 003 013 010

Total Manganese mgI 0260 for 0005 <0002 0240 0009

Total Aluminum mgI 18 Sample 012 004 007 <0004

Total Suspended Solids mgI 160 collection <087 <087 <087 <087

Total Hardness mgI as CaCO3 340 120307 260 180 90 90

Total Sulfates mgI 120 121107 140 23 22 20

Specific Conductivity umhoscm at25C870 010908 690 290 230 250

Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DNR7449024

AEC 03608



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

Page 10

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

DW3000 DW3700

2 Lab ID No 0709034 0712008 0802184 0709196 0907326 1002291

3 Date MeasuredSampled 090407 120307 021808 091307 070809 021710

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

090307 120207 021708 090907 070209 021310

6 Static Water Level

o
f Well below Land

Surface feet

Well Sealed 142 120 100

7 Discharge for Spring Stream Pond

Mine etc gpm or cfs8
pH Standard Units 720 743 779 729 770 722

9 Total Acidity mgI CaCO3 53 36 15 39 918 42

Total Alkalinity mgI CaCO3 170 160 140 77 9206 73

11 Total Iron mgI 004 005 006 018 082 041

12 Total Manganese mgI <0002 <0002 <0002 <0002 003 003

13 Total Aluminum mgI 010 <004 <004 039 059 039

14 Total Suspended Solids mg1 <087 <087 <087 <087 20 <10

15 Total Hardness mgI as CaCO3 240 180 160 130 1730 228

16 Total Sulfates mgI 44 48 32 26 260 308

17 Specific Conductivity umhoscm at

25 C
450 460 370 260 492 479

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

D N R7449024

AEC 03609



Page 11

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

pplicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

DW3701 DW4102

2 Lab ID No 0709197 0907327 1002292 0709201 0907329 1002294

3 Date MeasuredSampled 091307 070809 021710 091407 070809 021710

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

090907 070209 021010 091207 070209 021310

6 Static Water Level of Well below Land

Surface feet

162 158 163 31 34 298

7 Discharge for Spring Stream Pond

Mine etc gpm or cfs8
pH Standard Units 697 797 719 737 679 753

9 Total Acidity mgI CaCO3 94 997 11 18 645 68

Total Alkalinity mgI CaCO3 180 17956 170 64 4861 110

11 Total Iron mgI 013 016 041 009 020 004

12 Total Manganese mgI 0005 <003 004 <0002 <003 001

13 Total Aluminum mgI 028 019 030 027 022 ND

14 Total Suspended Solids mgI 27 180 22 <087 <10 ND

15 Total Hardness mgI as CaCO3 190 1820 239 90 870 210

16 Total Sulfates mgI 37 320 390 44 310 812

17 Specific Conductivity umhoscm at

25 C500 475 437 300 209 427

18 Total Dissolved Solids mgl

Laboratory Name TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609 ND = Not detected at PQL or MDL

NOTE If

information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03610



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

applicants Name American Energy Corporation

Page 12

Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

DW9400 DW9401

2 Lab ID No 0710156 0712009 0802185 0710157 0907330 1002287

3 Date MeasuredSampled 100807 120307 021808 100807 070809 021710

4 High H Low L Intermediate 1

if

applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

092707 122007 021708 092707 070209 021310

6 Static Water Level o
f Well below Land

Surface feet

231 125 99 17 168 121

7 Discharge for Spring Stream Pond

Mine etc gpm or cfs8
pH Standard Units 652 645 614 699 714 746

9 Total Acidity mgI CaCO3 <016 74 38 23 974 11

Total Alkalinity mgI CaCO3 94 40 10 190 18198 180

11 Total Iron mgI 48 026 031 023 016 004

12 Total Manganese mgI 120 0089 0011 0035 024 002

13 Total Aluminum mg1 24 021 033 <004 011 006

14 Total Suspended Solids mgI 81 <087 <087 <087 10 <10

15 Total Hardness mgI as CaCO3 130 60 40 230 2060 450

16 Total Sulfates mg1 42 21 36 73 520 617

17 Specific Conductivity umhoscm at

25 C
320 190 130 590 453 480

18 Total Dissolved Solids mgl`Laboratory
Name TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

D N R7449024

AEC 03611



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Oplicants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

4
1

12

13

14

15

16

17

18

Page 121

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

DW2800

Lab ID No 0709083

Date MeasuredSampled 090607

High H Low L Intermediate I

if applicable

L I H

Date Last Precipitation Event

if

applicable

082007

Static Water Level of Well below Land

Surface feet
Covered

Discharge for Spring Stream Pond
Mine etc gpm or cfspH

Standard Units 696

Total Acidity mgI CaCO3 10

Total Alkalinity mgI CaCO3 240

Total Iron mgI 60

Total Manganese mgI 0016

Total Aluminum mgI 008

Total Suspended Solids mgI <087

Total Hardness mgI as CaCO3 300

Total Sulfates mgI 41

Specific Conductivity umhoscm at

250C
610

Total Dissolved Solids mgl
LaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If

information required by item 6

is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information

is

unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

D N R7449024

AEC 03612



American Energy Corp

Century Mine

D042512
Addendum to Part 2 C2 Ground Water Inventory

The ground water sites listed below could not be sampled andor measured for the following

reasons

DS3 Spring had no flow during seasonal observations Could not samplemeasure
flow

DS2801 Spring had no flow during seasonal observations Could not samplemeasure
flow

DS3002 Spring had no flow during seasonal observations Could not samplemeasure
now

W4 Well is abandoned and buried by the owner It is not available for sampling

DW1901 No access covered with concrete pad hand pump broken Could not

samplemeasure

DW2800 Well is covered with a concrete pad could not measure

DW2900 Well was dry during seasonal observations Could not sample

DW3000 Well is sealed no access for measurement

W3001 Well has sanitary seal and is disconnected Could not samplemeasure

DW4101 Well was dry during seasonal observations Could not sample

DW4105 Well was dry during seasonal observations Could not sample

There are approximately forty 40 ground water sites within the hydrologic review area A
total of 12 groundwater sites cannot be sampled for reasons stated above

AEC 03613
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Ocants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

1
0

12

13

14

15

16

17

18

Page 13

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

D105A D105B

Lab ID No 0801200 0803033 0801201 0803035

Date MeasuredSampled 092007 010908 030308 092007 010908 030308

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

091207 010708 022908 091207 010708 022908

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gprn or cfs

No Flow 0021 cfs 052 cfs No Flow 0030 cfs 066 cfs

pH Standard Units NS 801 768 NS 806 768

Total Acidity mgI CaCO3 12 099 077 083

Total Alkalinity mgI CaCO3 120 45 77 36

Total Iron mgI 009 26 002 19

Total Manganese mgI <0002 0083 <0002 0024

Total Aluminum mgI <004 30 <004 27

Total Suspended Solids mgI <087 55 <089 24

Total Hardness mgI as CaCO3 140 70 90 60

Total Sulfates mgI 42 25 26 20

Specific Conductivity umhoscm at

25°C
340 180 230 130

Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item180508
DNR7449024

AEC 03620



Page 14

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

cants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

1
0

12

13

14

15

16

17

18

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

D105C D105D

Lab ID No 0801202 0803037 0801203 0803039

Date MeasuredSampled 092007 010908 030308 092007 010908 030308

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

0911207 010708 022908 091207 010708 022908

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

No FLow 0018 cfs 017 cfs No Flow 0055 cfs 048 cfs

pH Standard Units NS 797 772 NS 800 776

Total Acidity mgI CaCO3 10 073 <016 082

Total Alkalinity mgI CaCO3 90 27 110 39

Total Iron mgI 005 13 005 13

Total Manganese mgI <0002 0034 <0002 0010

Total Aluminum mgI <004 15 <004 23

Total Suspended Solids mgI <087 33 <087 17

Total Hardness mgI as CaCO3 100 60 110 70

Total Sulfates mgI 22 15 34 22

Specific Conductivity umhoscm at

25°C
250 100 330 160

Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable6
NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03621



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Page 15

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

D103 D108A

2 Lab ID No 0709378 0810291 0803017 0811189 0803359

3 Date MeasuredSampled 092507 011408 030308 100207 010908 032408

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

091207 011408 022908 092707 010708 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

00004
cfs

009 cfs 562 cfs DRY 003 cfs 0033
cfs

8 pH Standard Units 777 803 780 100907 807 798

9 Total Acidity mgI CaCO3 60 16 091 096 098

0 Total Alkalinity mgI CaCO3 210 87 <013 72 51

11 Total Iron mg1 041 013 25 017 032

12 Total Manganese mgI 0087 0002 0170 <0002 0002

13 Total Aluminum mgl 057 012 29 013 0436

14 Total Suspended Solids mgI 40 <087 81 <087 <087

15 Total Hardness mgI as CaCO3 210 100 50 80 60

16 Total Sulfates mg1 12 23 20 25 22

17 Specific Conductivity umhoscm at

251 C 460 240 170 220 160

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If

information required by item 6

is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03622



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Page 16

0Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

D108B D108C

2 Lab ID No 0801196 0803362 0801194 0803360

3 Date MeasuredSampled 100207 010908 032408 100207 010908 0324108

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

100107 010708 031908 092707 010708 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

DRY 0005 cfs 0016 cfs DRY 0008 cfs 0013
cfs

8 pH Standard Units 100907 774 808 100907 806 787

9 Total Acidity mgI CaCO3 069 13 <016 10

Total Alkalinity mgI CaCO3 too 90 100 68

11 Total Iron mgI 031 035 003 013

12 Total Manganese mgI <0002 0003 <0002 <0002

13 Total Aluminum mgI 044 048 <004 <004

14 Total Suspended Solids mgI <087 <087 <087 <087

15 Total Hardness mgI as CaCO3 130 100 130 70

16 Total Sulfates mgI 34 33 39 32

17 Specific Conductivity umhoscm at

251C
298 270 320 220

18 Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

0 statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03623



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Page 17

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

D108D D109

2 Lab ID No 0801198 0803358 0709382 0712285 0803397

3 Date MeasuredSampled 100207 010908 032408 092507 121807 032508

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

092707 010708 031908 091907 121807 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

DRY 0007 cfs 0005 cfs 00007
cfs

009 cfs 048 cfs

8 pH Standard Units 100907 780 812 754 801 807

9 Total Acidity mgI CaCO3 093 12 71 20 083

10 Total Alkalinity mgI CaCO3 110 93 170 68 74

11 Total Iron mgI 024 018 22 006 011

12 Total Manganese mgI <0002 <0002 057 <0002 <0002

13 Total Aluminum mgI 031 023 11 022 <004

14 Total Suspended Solids mgI <087 <087 <087 <087 <087

15 Total Hardness mgI as CaCO3 110 110 70 90 90

16 Total Sulfates mg1 41 32 44 32 30

17 Specific Conductivity umhoscm at

251 C 330 270 460 210 240

18 Total Dissolved Solids mgLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a
statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DNR7449024

AEC 03624



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Page 18

applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

D1010E D1010F

2 Lab ID No 0712278 0803310 0712279 0803308

3 Date MeasuredSampled 100907 121807 031908 100907 121807 031908

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

100107 121807 031708 100107 121807 031708

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

DRY 0007 cfs 013 cfs DRY 003 cfs 011 cfs

8 pH Standard Units 101107 809 803 101107 793 788

9 Total Acidity mgI CaCO3 <016 086 <016 087

Total Alkalinity mg1 CaCO3 100 63 83 48

11 Total Iron mg1 005 023 020 080

12 Total Manganese mgI <0002 0002 <0002 0011

13 Total Aluminum mgI <004 022 029 14

14 Total Suspended Solids mgI <087 47 <087 12

15 Total Hardness mgI as CaCO3 110 90 100 70

16 Total Sulfates mg1 40 25 30 21

17 Specific Conductivity umhoscm at

51C
300 210 240 160

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

D N R7449024

AEC 03625



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Page 19

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

D1015 D1015A

2 Lab ID No 0709342 0801011 0803031 0709344 0801014 0803029

3 Date MeasuredSampled 092407 010208 030308 092407 010208 030308

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

091807 010108 022708 091907 010108 022708

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

0002 cfs 0833 cfs 360 cfs 00003
cfs

0266 cfs 750 cfs

8 pH Standard Units 805 835 797 768 835 805

9 Total Acidity mgI CaCO3 63 <016 098 70 090 073

Total Alkalinity mgJl CaCO3 210 120 63 190 99 50

11 Total Iron mg1 008 <001 12 025 009 69

12 Total Manganese mgI 0009 <0002 0250 <0002 <0002 0130

13 Total Aluminum mgI <004 <004 14 044 <004 91

14 Total Suspended Solids mgI <087 <0087 340 <087 <087 180

15 Total Hardness mgI as CaCO3 240 150 100 220 120 so

16 Total Sulfates mg1 51 45 32 50 39 27

17 Specific Conductivity umhoscm at

251C
560 370 220 490 310 180

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03626



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Page 20

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

D1015B D1016A

2 Lab ID No 0709343 0801015 0803303 0801024 0803352

3 Date MeasuredSampled 092407 010208 030308 100907 010208 032408

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

091907 010108 022708 100107 010108 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

00007
cfs

0333 cfs 360 cfs DRY 01 cfs 019 cfs

8 pH Standard Units 789 828 803 101107 847 783

9 Total Acidity mgI CaCO3 88 11 12 31 13

0 Total Alkalinity mgI CaCO3 210 140 69 140 130

11 Total Iron mg1 022 003 17 002 044

12 Total Manganese mgI 0011 <0002 0310 <0002 0003

13 Total Aluminum mgI 033 <004 16 <004 050

14 Total Suspended Solids mgI 53 <087 5o0 <087 <087

15 Total Hardness mgI as CaCO3 200 170 120 170 160

16 Total Sulfates mg1 54 54 32 80 67

17 Specific Conductivity umhoscm at

25rC
580 450 250 480 410

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03627



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Sicants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

4
0

18

Page 21

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

U 103 U 104

Lab ID No 0709376 0801289 0803316 0709380 0801293 0803019

Date MeasuredSampled 092507 011408 030308 092507 011408 030308

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

091207 011408 022908 091207 011408 022908

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

00003
cfs

0003 cfs 013 cfs 00013
cfs

022 cfs 167 cfs

pH Standard Units 814 793 772 780 771 778

Total Acidity mgI CaCO3 <016 95 098 53 17 095

Total Alkalinity mgI CaCO3 240 90 51 220 65 41

Total Iron mgI 005 011 056 33 0455 25

Total Manganese mgI 0021 0010 0053 075 0067 0150

Total Aluminum mgI <004 007 095 430 075 30

Total Suspended Solids mgI <087 <087 27 160 <087 68

Total Hardness mgI as CaCO3 250 100 70 220 70 60

Total Sulfates mgI 26 24 20 18 25 22

Specific Conductivity umhoscm at

25°C
520 240 170 470 200 150

Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

o ro o ic na ses aTM b bl b t dd d t H d 1 A It6

•
NOTE For each sample provide data for either item 17 or item 18

5108

NR7449024

y g ya i na e su mi as an a en urnis sumoIf information required by item

statement giving the reasons why the information is unobtainable

AEC 03628



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

a cants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

17

18

Page 21A

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

U1016

Lab ID No 0709255 0801020 0803349

Date MeasuredSampled 091807 010208 032408

High H Low L Intermediate I

if applicable

L I H

Date Last Precipitation Event

if

applicable

091607 010108 022708

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

000002

cfs

00 16 cfs 007 cfs

pH Standard Units 775 831 808

Total Acidity mgI CaCO3 83 086 13

Total Alkalinity mgI CaCO3 180 130 110

Total Iron mg1 56 013 065

Total Manganese mgI 0240 <0002 0021

Total Aluminum mgI 64 007 066

Total Suspended Solids mgI 22 <087 <087

Total Hardness mgI as CaCO3 250 160 140

Total Sulfates mgI 52 47 38

Specific Conductivity umhoscm at

25°C
550 430 360

Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6

is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03629



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

cants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

17

18

Page 22

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

u105 U107

Lab ID No 0709085 0801204 080332 0710270 0712109 0803317

Date MeasuredSampled 090607 010908 030308 101507 120607 0319108

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

082007 010708 020908 101007 120407 031908

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

00004
cfs

0078 cfs 240 cfs 000008
cfs

0005 cfs 030 cfs

pH Standard Units 769 764 764 748 75 796

Total Acidity mgI CaCO3 26 <016 11 12 11 082

Total Alkalinity mgI CaCO3 200 89 34 200 83 40

Total Iron mgI 019 029 40 031 006 028

Total Manganese mgI 0110 0047 0085 0510 <0002 <0002

Total Aluminum mgI 015 017 44 006 007 033

Total Suspended Solids mgI <087 <087 110 33 <087 <087

Total Hardness mgI as CaCO3 220 120 70 210 100 5o

Total Sulfates mgI 27 38 222 32 34 20

Specific Conductivity umhoscm at

25°C
470 300 160 500 270 150

Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

If

f d b t 6 M

b
l b t AA d m t H drolo

is

Anal see aan a en u ot ron requre y i em is uno aina e su mi asin orma y to y

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18
D508

DNR7449024

AEC 03630



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

Page 23

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

U108 U108A

2 Lab ID No 0801191 0803364 0803364 0710067 0801188 0803357

3 Date MeasuredSampled 100207 010908 032408 100207 010908 032408

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

100107 010708 031908 100107 010708 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

000008
cfs

0293 cfs 0429 cfs 0002 cfs 0011 cfs 0047
cfs

8 pH Standard Units 764 810 810 808 766 804

9 Total Acidity mgI CaCO3 32 <016 093 088 <016 11
1

Total Alkalinity mgI CaCO3 170 73 63 170 45 46

11 Total Iron mg1 005 069 033 12 013 033

12 Total Manganese mgI <0002 0029 0007 0038 <0002 <0002

13 Total Aluminum mgI 008 10 056 11 001 047

14 Total Suspended Solids mgI <087 60 20 23 <087 <07

15 Total Hardness mgI as CaCO3 190 110 70 200 60 60

16 Total Sulfates mgI 47 29 27 27 24 22

17 Specific Conductivity umhoscm at

251C 460 240 200 400 160 160

18 Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a
statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DNR7449024

AEC 03631



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

U108B U108c

2 Lab ID No 0801192 0803361 0710069 0801190 0803363

3 Date MeasuredSampled 100207 010908 032408 100207 010908 032408

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

100107 010708 031908 100107 010708 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

DRY 0117 cfs 0422 cfs 00002

cfs

0011 cfs 0055
cfs

8 pH Standard Units 100907 785 811 799 813 819

9 Total Acidity mgI CaCO3 027 092 52 042 096

Total Alkalinity mgI CaCO3 72 48 170 110 79

11 Total Iron mgI 034 032 12 005 015

12 Total Manganese mgI 0007 <0002 140 <0002 <0002

13 Total Aluminum mgI 027 044 78 <004 024

14 Total Suspended Solids mg1 <087 13 350 <087 <087

15 Total Hardness mgI as CaCO3 80 70 200 130 90

16 Total Sulfates mgI 24 27 23 36 30

17 Specific Conductivity umhoscm at

251C
230 170 400 320 240

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03632



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

u109 u1015A

2 Lab ID No 0712286 0803398 0710184 0712284 0803312

3 Date MeasuredSampled 100207 121807 032508 100907 121807 031908

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

100107 121807 031908 100707 121807 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

DRY 026 cfs 039 cfs 00002

cfs

11 cfs 675 cfs

8 pH Standard Units 100907 772 805 778 802 791

9 Total Acidity mgI CaCO3 19 093 <016 18 097

Total Alkalinity mgI CaCO3 65 76 200 87 49

11 Total Iron mg1 015 031 006 010 046

12 Total Manganese mg1 <0002 <0002 0003 <0002 0006

13 Total Aluminum mgI 018 043 <004 014 072

14 Total Suspended Solids mgI <087 20 <087 <087 13

15 Total Hardness mgI as CaCO3 70 90 180 130 70

16 Total Sulfates mg1 28 29 34 29 19

17 Specific Conductivity umhoscm at

25^C
200 230 510 240 160

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If

information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03633



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

SlApplicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

U1015B U1015C

2 Lab ID No 0709341 0801013 0823026 0709345 0801016 0803028

3 Date MeasuredSampled 092407 010208 030308 092407 010208 030308

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

091207 010108 022708 091907 010108 022708

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

0006 cfs 0088 cfs 720 cfs 0006 cfs 0088 cfs 132 cfs

8 pH Standard Units 789 830 801 801 846 812

9 Total Acidity mgI CaCO3 63 18 125 44 <016 12

Total Alkalinity mgI CaCO3 190 99 59 250 170 100

11 Total Iron mgI 037 003 11 037 006 21

12 Total Manganese mg1 0004 <0002 0300 0004 <0002 0230

13 Total Aluminum mgI 039 <004 13 083 <004 29

14 Total Suspended Solids mgI <087 <087 380 47 <087 690

15 Total Hardness mgI as CaCO3 240 130 100 260 200 160

16 Total Sulfates mg1 42 37 29 56 57 38

17 Specific Conductivity umhoscm at

251C
500 320 230 630 520 360

18 Total Dissolved Solids mgl

Laboratory Name TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

D NR7449024

AEC 03634



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

U1016A U1016B

2 Lab ID No 0709257 0801023 0803350 0709260 0801025 0803351

3 Date MeasuredSampled 091807 010208 032408 091807 010208 032408

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

091607 010108 031908 091207 010108 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

000008

cfs

0003 cfs 0003 cfs 000002

cfs

0005 cfs 0004
cfs

8 pH Standard Units 774 860 804 766 841 794

9 Total Acidity mgI CaCO3 42 31 080 32 21 11

Total Alkalinity mgI CaCO3 210 140 130 190 120 130

11 Total Iron mg1 086 <001 020 021 006 28

12 Total Manganese mg1 0048 <0002 0003 0025 <0002 0097

13 Total Aluminum mgI 13 <004 011 064 <004 25

14 Total Suspended Solids mgI 20 <087 <087 <087 <087 30

15 Total Hardness mgI as CaCO3 230 150 140 210 150 140

16 Total Sulfates mg1 30 25 26 43 39 28

17 Specific Conductivity umhoscm at

25 C 480 360 310 480 360 320

18 Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If

information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03635



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

Page 28

HYDROLOGIC ANALYSES

S
Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

U1017 U1017A

2 Lab ID No 0709258 0801018 0803393 0709261 0801021 0803395

3 Date MeasuredSampled 091807 010208 032508 091807 010208 032508

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

091507 010108 031908 091207 010108 031908

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond
Mine etc gpm or cfs

00003

cfs

002 cfs 002 cfs 0001 cfs 0008 cfs 0054
cfs

8

1
9

pH Standard Units

Total Acidity mgI CaC03

764

37

821

15

790

12

804

11

850

071

808

14

0 Total Alkalinity mgI CaCO3 210 130 100 270 210 200

11 Total Iron mgl 085 037 043 21 001 059

12 Total Manganese mg1 0008 0045 0010 0079 <0002 0037

13 Total Aluminum mgI 13 028 050 22 <004 050

14 Total Suspended Solids mg1 91 11 13 27 <087 13

15 Total Hardness mgI as CaCO3 240 130 130 300 250 220

16 Total Sulfates mg1 45 35 38 39 51 43

17 Specific Conductivity umhoscm at

251 C 540 370 340 630 590 530

18 Total Dissolved Solids mgllLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

o NOTE I
f information required by item 6

is unobtainable submit as an addendum to Hydrologic Analyses a
statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03636



Page 29

OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Peavine SouthWest D042512
Applicants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

17

18

ID No Of Sampling Site

From Hydrology Map

U106 U1019

Lab ID No 0712163 0803024 0712167 0803022

Date MeasuredSampled 091807 1211107 030308 091707 121107 030308

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

091207 121107 022708 091207 120107 022708

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

No Flow 002 cfs 075 cfs No Flow 0008 cfs 039 cfs

pH Standard Units NS 763 740 NS 747 783

Total Acidity mgI CaCO3 14 088 31 10

Total Alkalinity mgI CaCO3 91 44 72 48

Total Iron mgI 036 14 088 14

Total Manganese mgI <0002 0016 <0002 0011

Total Aluminum mgI 088 23 14 25

Total Suspended Solids mgI <087 30 15 67

Total Hardness mgI as CaCO3 120 70 100 70

Total Sulfates mgI 35 23 42 23

Specific Conductivity umhoscm at

25C
260 160 250 160

Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE I
f information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03637



OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation

Hage ju

Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

WI1202 WI4104 WI1903 D 1038

2 Lab ID No 0709377 0709203 10041216 10041214

3 Date MeasuredSampled 092507 091407 042310 042310

4 High H Low L Intermediate I

if applicable
SUPPLEMENTAL SUPPLEMENTAL

SUPPLEME

NTAL

5 Date Last Precipitation Event

if

applicable

091207 091207 041710 041710

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

0003 cfs No Flow No Flow
054 CFS

8 pH Standard Units 712 640 762 831

9 Total Acidity mgI CaCO3 22 63 823 000

Total Alkalinity mgI CaCO3 240 80 6191 11878

11 Total Iron mg1 045 073 126 007

12 Total Manganese mgI 370 0810 099 <003

13 Total Aluminum mgI 026 020 081 018

14 Total Suspended Solids mgI <087 13 280 10

15 Total Hardness mgI as CaCO3 220 go 940 1620

16 Total Sulfates mgI 53 14 140 310

17 Specific Conductivity umhoscm at

25 C 500 200
198 327

18 Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6

is unobtainable submit as an addendum to Hydrologic Analyses a
statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DNR7449024

AEC 03638



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

p cants Name American Energy Corporation

I

2

3

4

5

6

7

8

9

ff
11

12

13

14

15

16

17

18

rage a

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map
D104 D105

Lab ID No 0801294 0803020 0709227 0801199 0803025

Date MeasuredSampled 092507 011408 03030 091707 011908 0310308

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

091207 011408 022708 091207 010708 022708

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs
No Flow 066 cfs 20 cfs

000008
Cfs

0395 cfs 974 cfs

pH Standard Units N5 766 776 755 805 780

Total Acidity mgI CaCO3 19 10 96 023 091

Total Alkalinity mgI CaCO3 71 41 180 110 44

Total Iron mgI 029 36 006 019 26

Total Manganese mgI 0001 0190 0010 <0002 0057

Total Aluminum mgI 043 44 029 010 37

Total Suspended Solids mgI <087 110 <087 <087 61

Total Hardness mgI as CaCO3 90 70 210 140 70

Total Sulfates mgI 24 22 45 35 30

Specific Conductivity umhoscm at

25°C
220 150

I

480 320 160

Total Dissolved Solids mgI TLaboratory
Name TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

0 statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

ACants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

18

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map
D1O8 D10SE

Lab ID No 0801195 0803354 0801197 0803356

Date MeasuredSampled 100207 0109108 032408 100307 010908 032408

High H Low L Intermediate I

if applicable

L I H L I h

Date Last Precipitation Event if

applicable

092907 0107108 031908 100107 010608 031908

Static Water Level of Well below Land

Surface feet

Discharge for Spring Stream Pond

Mine etc gpm or cfs

000008
cfs

159 cfs 35 cfs No Flow 1059 cfs
0006

cfs

pH Standard Units NS 776 815 NS 776 806

Total Acidity mgI CaCO3 <016 093 <016 15

Total Alkalinity mgI CaCO3 97 72 97 110

Total Iron mgI 019 012 019 006

Total Manganese mgI <0002 <0002 <0002 <0002

Total Aluminum mgI 019 <004 019 <004

Total Suspended Solids mg1 <087 <087 <087 <087

Total Hardness mgI as CaCO3 120 90 120 120

Total Sulfates mgI 38 30 38 39

Specific Conductivity umhoscm at25C300 24 300 310

Total Dissolved Solids mgILaboratoryName TraDet Inc

Address RD 42 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

statement giving the reasons why the information is unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

AEC 03640



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

cants Name American Energy Corporation

1

2

3

4

5

6

7

8

9

18

rage ss

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map
D108 D108E

Lab ID No 0801195 0803354 0801197 0803356

Date MeasuredSampled 100207 010908 032408 100307 010908 032408

High H Low L Intermediate I

if applicable

L I H L I h

Date Last Precipitation Event

if

applicable

0912907 010708 031908 100107 010608 031908

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

000008
cfs

159 cfs 35 cfs No Flow 1059 cfs
0006

cfs

pH Standard Units NS 776 815 NS 776 806

Total Acidity mgI CaCO3 <016 093 <016 15

Total Alkalinity mgI CaCO3 97 72 97 110

Total Iron mgI 019 012 019 006

Total Manganese mgI <0002 <0002 <0002 <0002

Total Aluminum mgI 019 <004 019 <004

Total Suspended Solids mgI <087 <087 <087 <087

Total Hardness mgI as CaCO3 120 90 120 120

Total Sulfates mgI 38 30 38 39

Specific Conductivity umhoscm at25C300 24 300 310

Total Dissolved Solids mgILaboratory
Name TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

r statement giving the reasons why the information is

unobtainable

NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

HYDROLOGIC ANALYSES

Scants Name American Energy Corporation

I

2

3

4

5

6

7

8

9

4
0

12

13

14

15

16

17

18

Page 34

Peavine SouthWest D042512

ID No Of Sampling Site

From Hydrology Map

D108F D1019

Lab ID No 0801195 0803355 0712166 0803038

Date MeasuredSampled 100807 010908 032408 091707 121107 030308

High H Low L Intermediate I

if applicable

L I H L I H

Date Last Precipitation Event

if

applicable

100107 010708 031908 091207 120107 022708

Static Water Level of Well below Land

Surface feetDischarge
for Spring Stream Pond

Mine etc gpm or cfs

No Flow 0009 cfs 02 cfs No Flow 001 cfs 164 cfs

pH Standard Units NS 787 814 NS 755 784

Total Acidity mgI CaCO3 089 096 20 082

Total Alkalinity mgI CaCO3 100 88 61 38

Total Iron mgI 034 026 069 18

Total Manganese mgI <0002 <0002 <0002 0010

Total Aluminum mgI 060 044 16 38

Total Suspended Solids mgI <087 <087 <087 23

Total Hardness mgI as CaCO3 140 100 70 60

Total Sulfates mgI 39 34 33 19

Specific Conductivity umhoscm at

25°C
320 270 210 140

Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a

t
NOTE For each sample provide data for either item 17 or item 18

0508

DNR7449024

statement giving the reasons why the information is unobtainable
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

Page 35

HYDROLOGIC ANALYSES

Applicants Name American Energy Corporation Pea Vine Southwest D042512

1 ID No Of Sampling Site

From Hydrology Map

D106 D1023

2 Lab ID No 0712162 0803023 0709379 0801292 0803018

3 Date MeasuredSampled 092007 121107 030308 092507 011408 030308

4 High H Low L Intermediate I

if applicable

L I H L I H

5 Date Last Precipitation Event

if

applicable

091207 121107 022908 091207 011408 022709

6 Static Water Level of Well below Land

Surface feet7
Discharge for Spring Stream Pond

Mine etc gpm or cfs

DRY 009 cfs 16 cfs 00003
cfs

018 cfs 218 cfs

8 pH Standard Units NS 772 778 755 820 757

9 Total Acidity mgI CaCO3 28 077 72 25 082

Total Alkalinity mgI CaCO3 79 42 190 120 32

11 Total Iron mgI 051 16 043 004 076

12 Total Manganese mgI <0002 0017 0020 <0002 0012

13 Total Aluminum mgI 12 28 027 <004 13

14 Total Suspended Solids mg1 <087 24 20 <087 87

15 Total Hardness mgI as CaCO3 90 50 220 130 60

16 Total Sulfates mgI 38 22 48 31 20

17 Specific Conductivity umhoscm at

25i C 250 150 520 370 130

18 Total Dissolved Solids mglLaboratoryName TraDet Inc

Address RD 2 Box 227A Battle Run Road

City Triadelphia State OH Zip 260599609

NOTE If information required by item 6 is unobtainable submit as an addendum to Hydrologic Analyses a
statement giving the reasons why the information

is unobtainable

NOTE For each sample provide data for either item 17 or item 18
0508

DNR7449024
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF RECLAMATION

ATTACHMENT 14A

HYDROLOGIC MEASUREMENTS AND ANALYSES

APPLICANT BENNOC INC

1

2

3

4

5

6

D04251

Identification No of Sampling Station from

Hydrology Map
DS1 DS1 DS1 DS1 DS1 DS1

Identification Number 9807179 08314 09202 10108 11241 12187

High HLow L Designation if applicable SIX MONTH SAMPLING

Surface Elevation for Sampling Station msl 1170 1170 1 170 1170 1170 1170

Depth of Well Below Land Surface feetStatic
Water Level of Well Below Land

Surface feetFlow
for Spring and Stream gpm or cfs 020 GPM 020 GPM 020 GPM 021 GPM 013 GPM 006 GPM

Date Above Measurements Made 71398 82998 91798 10698 111298 12998

AquiferZone Identification For WellSpring B B B B B B

pH Standard Units 740 720 710 710 730 720

Total Acidity mgI CaCO3 340 130 360 130 660 140

Total Alkalinity mg1 CaCO3 3000 2800 2700 2800 2800 2500

Specific Conductivity umhoscm at 25° C 7400 5800 6800 6200 5800 6500

Total Dissolved Solids mg1Total
Manganese mgI <002 <002 <002 002 004 <002

Total Sulfates mgI 890 680 410 710 690 720

Total Iron mgI 090 <002 <002 <005 <005 <005

Total Suspended Solids mg1 <10 <10 <10 <10 80 170

Total Hardness mgI as CaCO3 3500 3300 3200 3000 3000 3300

Nitrates 074 070 095 062 071 075

Date Sampled for Analysis 71398 82998 91798 10698 111298 12998

Date Last Precipitation Event Occurred 7898 82698 9998 10498 111098 12998

Laboratory Name TRADET INC
Address PO BOX 2019

State WEST VIRGINIA
City WHEELING

Zip 260030219

NOTE

If information required by items 5 6 and 9 is unobtainable submit as an addendum to Attachment 14A a

statement givingthe reasons why the information is unobtainable

NOTE For each sample provide data for either item 13 or 14
MAY 03 2010
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PART 3 RECLAMATION AND OPERATIONS PLAN

A GENERAL REQUIREMENTS

1 Describe the type and method of coal mining procedures

Full coal recovery longwall mining method Partial Coal Recovery room and
pillar mining method See Addendum to Part 3 Item A1

2 Describe the proposed engineering techniques to be used

in this mining operation

See Addendum to Part 3 Item A2

3 Anticipated annual production of coal 1069733 tons

Anticipated total production of coal 5348665 tons

4 List the major pieces of equipment to be used for all aspects of the operation

Longwall shearer shields face conveyor continuous miner roof` bolters
shuttle cars scoop cars tail piece crusher and beltiine

5 Submit Performance Security Estimate providing an estimate of the reclamation cost
on the proposed operation

6 Will the proposed mining operations be within 25 feet of any known oil or gas well

® Yes _ No If yes submit a variance request as an addendum to this item

7 Will the proposed operation include return of slurry or other mine waste or
material into the abandoned underground workings

Yes _ No Z If yes comply with provisions contained in paragraph N of rule
150113414 and paragraph Q of 150113904 of the Administrative Code and
submit copies of the required MSHA approvals as an addendum

B RECLAMATION PLAN GENERAL REQUIREMENTS

1 Describe the plan for minimizing to the extent possible and using the best
technology currently available disturbances and adverse impacts of the operation on
fish and wildlife and related environmental values including compliance with the
Endangered Species Act and achieving enhancement of such resources where
practical

The proposed longwall mining operation is not expected to impact fish
wildlife and other related environmental values Minnows have been found
in some of the larger stream segments within the application area
However the normalannual cycle shows that during the summerand fall
months when the stream flow is minimal the minnows swim downstream
only to return again Observations show that stream segments that go dryRevised 0508

Part 3DNR7449009
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AMERICAN ENERGY CORP
CENTURY MINE

PERMIT D042512
ADDENDUM TO PART 3 Al

TYPE OF MINING METHODS

Mining to be conducted within the limits of the proposed adjacent area D042512
shall utilize the longwall method Machinery and equipment used for this type of mining

is

listed in Part 3 Item A4

The Century Mine is an operation that uses the longwall method as its primary method of

mining The Room Pillar method is used for development and access to these panel
areas While continuous miners are used for these development entries they are not
considered production sections This mining method maximizes the recovery of the

reserve by leaving coal only in the remaining pillars in the development entries main and
gate entries and barrier pillars to protect the main entries

The mining will progress from existing travelways in the adjacent D0425 underground
mine to this application area through main entries that will carry the ventilation air

currents and contain the haulage entries These main entries will branch down into the

gate entries that will surround and outline the longwall panels These mining units are
considered part of the longwall mining to be conducted at the Century Mine Full coal

recovery Longwall mining methods are planned for most of the application area

The Century mine will also use room and pillar as a production mining method in the two
large areas shown as partial recovery mining on the south side of the permit shown on the

application and hydrology map

The approximate timing for the mining operations within this proposed adjacent area is

shown on the Timing Structure Contour Coal Deed Map Addendum to Part 4 ItemB1 This method of permitting will allow for any changes in the mine plan which may
be caused by unforeseen geologic conditions production demand changes or any other

problems which may arise during the underground mining operations

AEC 03646



AMERICAN ENERGY CORP
CENTURY MINE

PERMIT D042512
ADDENDUM TO PART 3 A2

ENGINEERING AND MINING TECHNIQUES

For those areas mapped as longwall areas the engineering and mining techniques for

longwall mining are as follows

Longwall Mining

1 Longwall mining removes long rectangular panels of coal that are 600 to
1150 f

t wide and a maximum of approximately 15000 ft long A longwall shearer a
doubledrum machine removes the panel by cutting slices of coal along the width of the
face The roof is temporarily supported by hydraulic supports called shields The shields
are moved forward each time that a slice is cut from the face The coal

is transported
from the face by an armored chain conveyor to the gate entry where it is transported to
the main conveyor for removal from the mine

The roof behind the shields

is allowed to collapse Surface subsidence on the
order of approximately 69 percent of the mining height occurs when the roof falls

2 The longwall face

is outlined by three or four entries on each side called

gate entries on the end where the panel starts by several entries called bleeder entries
and on the panel end by the main entries or by recovery rooms entries developed to

remove the longwall mining equipment These entries are developed using a continuous
miner shuttle cars and roof bolters Pillars and concrete block stoppings separate each

entry from the next These entries provide ventilation and belt haulage for the longwall
mining section with a maximum recovery of less than 50 percent of the coal Coal
pillars between the longwall panels crush after both adjacent longwall panels are
extracted Subsidence of the surface occurs over these panels and pillars during longwall
mining as a result of the pillars crushing and from the extraction of both adjacent

longwall panels These areas are considered as full recovery mining areas The
development gate entries utilizing room and pillar mining between the panels are
considered and calculated to be within the full recovery mining area acreage as they are
included within the angle of draw for subsidence This allows flexibility in adjusting the
mains and gates as plans and conditions dictate Room pillar areas along the boundary
of the shadow area where they do not border

existing shadow area for longwall mining
are not included in the full recovery mining area but are included in the Partial Coal
Recovery Area

Main Entry Development Longwall Access

3 There will be one set of main entries driven in a slightly northeasternly
direction extending from the main entries of the D042510 Adjacent Area The main
entries consist of approximately seven entries driven with continuous miners and are

primarily used for ventilation transportation of men and materials and haulage These
entries are designed for longlife with the pillars providing roof support The maximum

1
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AMERICAN ENERGY CORP
CENTURY MINE
PERMIT D042512

ADDENDUM TO PART 3 A2
recovery factor for mains and sub mains is below 50 percent and is much less

if one
considers the barrier blocks left in place at the approaches to butt and longwall sections

These are included in the Partial Coal Recovery Area

There

is a barrier pillar planned for the area that lies to the southwest of the

southern most longwall panel as indicated by the zero subsidence line which lies in the

Partial Coal Recovery Area Barrier pillars are a normal part of protection of the main
entries as the barrier pillar absorbs any additional loading from the longwall panel so that

it does not override onto the main entry pillars

Room and Pillar Mining

1 Room and Pillar Mining consists of making parallel cuts with cross cuts
between the parallel sections This method uses a continuous miner with a single cutting
drum to cut the coal from the seam The roof

is supported by bolts into the overhead
strata The coal is transported by shuttle cars to the conveyor at which point it is removed
from the mine
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ADDENDUM TO PART 3 ITEM A

4
1 AMERICAN ENERGY CORPORATION

CENTURY MINE
PERMIT D042512

1
4
6

Current capacity for 5649747 tons of coal waste is available at the Coarse Coal Refuse site on
Permit D04252 D042512 application will generate 2139466 tons of coal waste TheD042512figures were calculated using 40 reject 3 to 1 coarse to fines 75 coarse coal

D42512 Permit Pea Vine Mains and Gates

ROM Clean Tons Total Refuse

Coal Tons 6000
Reject To Site

5348665 3209199 2139466 1604600

Current capacity for 11528976 tons of slurry is available at the Ohio Valley Coal Company No
2 Dam Permit D042512 application will generate 534866 tons of slurry fines 31 coarse to
fine ratio The No 2 Dam has the capacity to contain the D042512

slurry fines

D42512 Permit Pea Vine Mains and Gates

ROM Clean Tons Total
Slurry

Coal Tons 6000 Reject 31

5348665 3209199 2139466 534866
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AMERICAN ENERGY CORP
CENTURY MINE
PERMIT D042512
ADDENDUM TO PART 3 A5

The Performance Security Estimate PSE does not apply to this adjacent area because
this application is for the continuation of underground mining for permit D0425
However the PSE for the surface operations is up to date

AEC 03650



AMERICAN ENERGY CORP
CENTURY MINE
PERMIT D042512
ADDENDUM TO PART 3 A6

In order to comply with ORC 1563111 the Applicant will contact the Divisions Mine
Safety Section requesting permission from the Chief to mine within 25 of any oil or gaswell within the proposed permit limits The wells within the permit limits are listed belowand shown on the application map

It is planned that all currently active wells to be mined through will first be plugged with
the permission of the well owner Refer to the table below for a summary of wells whose
locations are recorded or indicated to be within the proposed shadow area For the wells
identified as being located records at the Division of Mineral Resources Management
will be reviewed to determine

if the well was appropriately plugged per the ODNR
standard well abandonment procedure If it is found that the well was not appropriately
plugged the operator will verify the owner of the well and subsequent to obtaining a
plugging permit appropriately plug the well with neat cement thereafter mining will
proceed If the well cannot be located at its recorded location and

is inadvertently
intercepted by mining an honest effort will be made immediately to plug the well with
neat cement

The proposed mining operation will maintain safe operating practices in any work
involving areas near encountered gas wells Work shall be done in order to ensure the
safety of people livestock fish and wildlife and machinery in the mine

SITE

ID

20012

TYPE

Plugged Gas
Well

TWP

WASHINGTON

LOCATIONSECTION

NW14 SEC 14

FIELD LOCATED MINE

YN STATUS

Mine
Yes Through

20229 Dry Hole WASHINGTON NW14 SEC 14
Mine

Yes Through

61070

61089

Dry Hole

Plugged Gas
Well

WASHINGTON

WASHINGTON

SE14 SEC 20

SW14 SEC 21

Mine
Yes Through

Mine
No Indication Ttiraiti

10
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Vcr cc =y

FEB 2 7 2002

In the matter cf

rrerican Energy Corporation
Century Mine
ID No 33OIC70

eti lion cr modification

Docket No M23C1097C

PROPOSED DECISION AND ORDER

On September 25 2001 a petition was filed seeking a
modification of the application of 30 CFR 751700 at Petitioners
Century Mine in Belmont County Ohio The Petitioner alleges
that the alternative method outlined in the petition will atalltimesguarantee no less than the same measure of protection
afforded by the standard

The alternative method proposed by the petitioner is similar to
that approved under similar petitions for modification with the
ecception of certain terms and conditions Specifically the
District Manager has the authority to allow mining within 300
feet without plugging and to accept wells cleanedand plugged
prior to the effective date of this Order if the =pluggirigmethods
are documented andmeet the terms and conditions of this Order

MsHA personnel conducted an investigation of the petition and
filed a report of their findings and recommendations with the
Administrator for Coal Mine Safety and Health After a careful
review of the entire record including the petition and MSAs
investigative report and recommendation this Proposed Decision
and Order PDO is issued

Finding of Fact and Conclusion of Law

The alternative method proposed by the Petitioner as amended by
MSBA will at all times guarantee no less than the same measure
of protection afforded the miners under 30 CPR 751700

The petitioner projects that there are approximately 22 oil and
gas wells tobe plugged and mined through in the next five years
of longwall mining Typically the wells are 1800 to 2200 feet
deep However some oil and gas can be found at 1200 to 1500
feet The Century Mine is extracting coal in the Pittsburgh No
8 Coal seam There are no known old workings in the coal seams
above or below the Pittsburg No S The No 6 and 6A Coal Seams
are located approximately 640 feet and 570 feet respectively

bejow the Pittsburg No 8 Coal Seam These seams are more than
80o feet below the surface and are more than 24 inches ie

AEC 03652



e erai re FiLzsburgh tc 6 CcaL S=am is 7= Tct aY•Ri

the surface 3eperding upon t cczozraphy The 3ority of the
wells which will be plugged were drilled before 1530 prior to
enactment of any drilling or plugging standards Xlso many of
the well were abandoned before federal or s=ate regulations
became effective

unless the existing records show thatan abandoned well was
plugged using techniques equivalent to this proposed decision and
orders terms and condition and that information is submitted
and accepted in accordance with Paragraph 2s as providing the
required level of safety by the District Manager the well shall

be again cleaned inadequate plugging materials drilled out and
the well plugged in accordance with the terms and conditions of
this proposed decision and order before such wells may be cut
through or approached within the allowed limits The summary
information provided by the petition suggests that special
attention to securing and interpreting the suite of drill logs
required by Paragraph 1a4 is neededto ensure that at a
minimum the expanding cement plug extends from at least 200feetbelowthe lowest minable seam through 100 feet abovethe highest
minable seam unlessthe seams are separated by an interval
greater than 300 feet in which case each seam may beplugged
individually

On the basis of the petition and thefindings of MSHAs
investigation American Energy Corporation isgranted a
modification of the application of 30 CFR751700 to its Century
Mine

ORDE

Wherefore pursuant to the authority delegated bythe Secretary
of Labor to the Administrator for Coal Mine Safety and Health
and pursuant to Section 101c of the Federal Mine Safety and
Health Act of 1977 30 USC sec 811c it is ordered that
American Energy Corporations Petition for Modification of the

application of 30 CPR 751700 at the Century Mine is hereby

GRANTED for mining through or near whenever the safety
barrier diameter is reduced to a distance less
than the District Manager would approve pursuant
to Section 751700 plugged oil or gas wells

penetrating the Pittsburgh No 8 Coal Seam and
other minable coal seams conditioned uponcompliancewith the following terms and conditions

AEC 03653



Procedures to be utilized when FUS71nS 01L or gas
deis

a Clean na outand nreparno oil and cas wells
Prior to plugging an oil or as well the
following procedure shall be followed

1 A diligent effort shall be made to clean the
borehole to the original tots depth If
this depth cannot be reached the borehole
shall be cleaned out to a depth which would
permit the placement of at least 200 feet of

expanding cement below the base of the lowest
minable coal bed

2 When cleaning the borehole a diligent effort
shall be made to remove all the casing inthe
borehole If it is not possibleto remove
all casing the casing which remainsshall be
perforated or ripped at intervals spaced
close eiough to permit expanding cement
slurry to infiltrate the annulus between the
casing and the borehole wall for a distance
of at least 200 feet below the base of the

77lowest minable coal bed

3 If the cleanedout borehole produces gas a
mechanical bridge plug shall be placed in the
borehole in a competent stratum at least 200
feet below the base of the lowest minable
coal bed but above the top of the uppermost
hydrocarbonproducing stratum if it is not

possible to set a mechanical bridge plug a
substantial brush plug may be used in place
of the mechanical bridge plug

4 A suite of logs shall be made consisting of a

caliper survey directional deviation survey
and logs suitable for determining the top
and bottom of the lowest minable coal bed and

potential hydrocarbon producing strata and

the location for the bridge plug

5 if the uppermost hydrocarbonproducing
stratum is within 200 feet of the base of the

lowest minable coal bed properly placed
mechanical bridge plugs or a suitable brush
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p:.·.!s ~.::scr:..i:e:=: :..:.. snl::pa:..·::.gYuph <a) · 3; snz..=..:l 
be used ~? isolate the hyd~c~a~tcn pr~d~ci~g 
s;:rat:·.:.:n frc·m tl:e ex"Pa::dir.·g cemer.t plug. 
Nevertheless, a minimum c~ 20C feet of 
expanding cement :=:hall be placed belcw the 
1~\o:est minable coal bed. 

(6) Tl-~e 'lllellbore shall be corr.plet.:ely f.illed and. 
circulated with a gel that inhibit.s :any ·flow 
of gas, supports the walls of the b~rehole, 
and increases the density of the expanding 
cement. This gel shall be pumped through 
open-end_ tubing run to a point approximately 
20 feet above the boctom of the cleaned out 
area of the borehole or bridge plug. 

b.· R,lugging oil or gas weils to the ·surface .. :·The · 
following· procedures shall be utilized when 
plugging ga~ or oil wells to the sur~ace: 

c. 

(1) . A cement plug shaJ,.l. be set in the we·llbore by 
pump·ing an expanding ceme.Ilt s 1 urry down· the 
tubing to ·displace the gel and f-ill .t!J:e· 
borehole to· the surface. (As an al1:ernative,. 
the cement slurry may be pumped down the 
tubing so that the borehole is filled wi·tb 
Portland cement or a Portland cement-fly ash 
mixture from a point approximately 1.00 £eet 
above the top of the lowest minable coal bed. 
to the· surface with an expanding·cement plug· 
extending from at least 200 feet below the · 
lowest minable coal bed to.the bottom o£ the 
Po~land cement.) Tbere shall be at least 
200 feet of expanding cement below the base 
of the lowest minable coal bed. 

(2) A small quantity of steel turnings. or other 
small magnetic particles, shall be embedded 
in the top of the cement near the surface to 
serve as a permanent magnetic monument of the· 
borehole. 

Plugging 
method. 
ut.ilized 
plugging 

oil or gas wells using the vent pipe 
The following procedures shall be 
when using the vent pipe method for 
oil and gas wells: 

(l) A 4~-inch or larger vent pipe shall be run 
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nto t ie well cre tc a ieFtn cf 100 feet

celcw the lowest rdnable coa bed and sedged
to a smaller diameter piFe if desired which

w11 extend to a ocnt aFpoximately 20 feet

above the bottom of the cleaned cut area of

the borehole or bridge plug

2 A cement plug shall be set in the wellbore by

pumping an expanding cement slurry Portland

cement or a Portland cementfly ash mixture

down the tubing to displace the gel so chat

the borehole is filled with cement The

borehole and the vent pipe shall be filled

with expanding cement fora minimum of 200

feet below the base of the lowest minable

coal bed The top of the expanding cement

shall extend upward to a point approximately
100 feet above the top of the lowest minable
coalbed

3 All fluid shall be evacuated from the vent
pipe to facilitate testing for gases During
the evacuation of fluid the expanding cement
shallnot be disturbed

4 The top of the vent pipe shall be protected
to prevent liquids or solids from entering

thewellbore but permit ready access to the

full internal diameter of the vent pipe when

necessary

C1 Plucmina oil and gas wells for Use asdecasificatioboreholes The following procedures shall be

utilized when plugging oil or gas wells forsubsequentuse as degasification boreholes

1 A cement plug shall be set in the wellbore by

pumping an expanding cement slurry down the

tubing to displace the gel and provide at

least 200 feet of expanding cement below the

lowest minable coal bed The top of the

expanding cement shall extend upward to a

point above the top of the coal bed being

mined This distance shall be based on the

average height of the roof strata breakage

for the mine
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casing of suitable diameter slctted or

perforated throughout its lower 150 to 200

feet shall be net in the borehole to a point
10 to 30 feet above the top of the expanding
cement

3 The annulus between the degasificaticn casing
and the borehole wall shall be cemented from

a point immediately above the slots or

perforations to the surface

4 The degasification casing shall be cleaned

out for its total length

5 The top of the degasif ication casing shall be

pitted with a wellhead equipped asrequired
bythe District Manager Such equipment may
include check valves shutin valves
sampling port flame arrestor equipment and

security fencing

2 The following cutthrough procedures at apply
whenever the petitioner reduces the safety barrier
diameter to a distance less than the District Manager
would approve pursuant toSection 751700 or proceeds

with an intent to cut through a plugged well

a Prior to reducing the safety barrier to a distance

less than the District Manager would approve

pursuant to Section 751700 or proceeding with an

intent to cut through a plugged well the operator
shall notify the District Manager or his designee

b The MSHA District Manager or designee may conduct

a conference prior to mining through any plugged

well to review and approve the specific procedures

formining through the well Representatives of

the operator the representative of the miners

and the appropriate State agency shall be

informed within a reasonable time prior to the

conference and be given an opportunity to attend

and participate This meeting may be called by

the operator

c mining in close proximity to or through a plugged

well shall be done on a shift approved by the

District Manager or designee
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d The District Manager or designee representative
of the miners and the appropriate State agency
shall be notified by the operator in sufficient
tme prior to the mining throsgh operation in

order to have an opportunity to haverepresentativespresent

e When using continuous mining equipment drivage
sights shall be installed at the last opencrosscutnear the place to be mined to ensure intersec
tion of the well The drivage sites shall not be

more than 50 feet from the well When using
longwall mining methods drivage sights shall be
installed on 10foot centers for a distance of 50

feet in advance of the well bore The drivage
sights shall be installed in the headgate and

tailgate

f Firefighting equipment includingfireextinguishersrock dust and sufficient fire hose toreach
the working face area of the mining through shall
be available when either the conventional or
continuous milling method is used The fire hose
shall be located in the last open crosscut of the

entry or room All fire hoses shall be ready for

operation during the mining through

9 sufficient supplies of roof support andventilationmaterials shall be availableand located at
the last open crosscut In addition an emergency

plug andor plugs shall be available in the

immediate area of the cut through

h The quantity of air required by the approved mine
ventilation plan but not less than 6000 cubic

feet of air per minute for scrubber equipped
continuous miners or not less than 9000 cubic

feet per minute for continuous miner sections

using auxiliary fans or line brattice only shall

be used to ventilate the working face during the

mining throughoperation The quantity of air

required by the ventilation plan but not less

than 30000 cfm shall reach the working face of

each future longwall during the minethrough
operation
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Equipment shall he checked for permissibility and

serviced or the shift prior to mining `hrough the

well

The methane monitoris on the continuous mining
machine or the longwall shear and face shall be

calibrated on the shft prior to mining through
the well

k When mining is in progress tests for methane

shall be made with a handheld methane detector at

least every 10 minutes from the time that mining

with the continuous mining machine is within 30

feet of the well until the well is intersected and

immediately prior to mining through When mining
with longwall mining equipment the tests for

methane shall be made at least every 10 minutes

when the longwall faceis within 10 feet of the

well During the actual cutting through process
no individual shall be allowed on the return side

until mining through has been completed and the

area has been examined and declared safe

1 When using continuous mining methods the working

place shall be free from accumulationsof coal

dust and coal spillages and rock dust shall be

placed on the roof rib and floor to within 20

feet of the face when mining through or near the

well on the shiftor shifts during which the cut

through will occur on longwall sections rock

dusting shall be conducted and placed on the roof
rib and floor up to both headgate and tailgate

gob

m When the wellbore is intersected all equipment

shall be deenergized and the place thoroughly

examined and determined safe before mining is

resumed Any well casing shall be removed and no

open flame shall be permitted in the area until

adequate ventilation has been established around

the wellbore

n After a well has been intersected and the working

place determined safe mining shall continue inby

the well a sufficient distance to permit adequate

ventilation around the area of the wellbore
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c No person sral De Fermlt• C
d ri tr area L =tt

r ing t1r<9h operation except the e actually
engaged i the operation company personnel
representatives of the miners personnel frcm
MSHA and veroor nel from the appropriate State

agency

q

The mining through operation shall beunderthe
direct supervision of a certified offfcial
Instructions concerning the mining throughopera=ionshall be issued only by the certifiedofficialin charge

MSHA personnel may interrupt or halt the mining
through operation when it is necessary for the

safety of the miners

r A copy of the petition shall be maintained at the
mine and be availableto the miners

s The Petitioner shall file a plugging aff idavit

setting forth the persons who participated in the

worka description of the pluggingworkand a
certification by the Petitioner that thewell has
been plugged as described

t Within 60 days after this PDO becomes final the
Petitioner shall submit proposed revisiona for its

approved 30 CPR Part 48 training plan to the Coal
Mine Safety and Health District Manager These

proposed revisions shall include initial and
refresher training regarding compliance with the
terms and conditions stated in the PDO

Any party to this action desiring a hearing on this matter must
file in accordance with 30 CFR 4414 within 30 days The

request for hearing must be filed with the Administrator for Coal

Mine safety and Health 4015 Wilson Boulevard Arlington
Virginia 22203

if a hearing is requested the request shall contain a concise

summary of position on the issues of fact or law desired to be

raised by the party requesting the hearing including specific

objections to the proposed decision A party other than

Petitioner who has requested a hearing shall also comment upon
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i i3••1es of racl c la pr°sented it the FE `i cn ard any

party tc this action requesting a hearig may indicate a desired

nearing site If no realest for a hearing is filed within 30

days after service thereof the Decision and Order will become

final and must be posted by the operator on the mine bulletin

board at the mine

Mi ael J a ess

Acting Ad nistrator
for Coal Mine Safety and Health

r
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following subsidence have returned to near their normal flow and will

again support minnows The larger streams will return to normal flow faster

than smaller streams because more sediment is carried in larger streams
and help fill any residual cracks that may be found There are several
ponds overlying the application area and larger fish live in them Our
experience at the CENTURY MINE is that ponds are not greatly influenced
by subsidence due to the amount of cover Wildlife has never been shown
to be affected by longwall mining If surface slips are caused by mining
activities over the mining area AMERICAN ENERGY CORPORATION will

restore the land to a condition equal to its original value and reasonably
forseeable use Undeveloped springs that are found above the application
area may be dewatered and usually reposition themselves downstream
American Energy Corporation will replace undeveloped springs if they are

legitimately used according to our water replacement plan

C RECLAMATION PLANPROTECTION OF HYDROLOGIC BALANCE

1 Based on the baseline data submitted in response to Part 2 items B C D and other
submitted information in this application describe the probable hydrologic

consequences of this proposed underground mining operation on the hydrologic

regime of the proposed shadow area and adjacent areas The description shall

include findings on each of the following items

a The consequences of the proposed operation on the contents of dissolved

and total suspended solids total iron total manganese and pH
b Whether adverse impacts may occur to the hydrologic balance
c The impact the proposed operation will have on

i Sediment yield from the disturbed area

ii Acidity total suspended and dissolved solids and other important
water quality parameters of local impact

ii
i Flooding or streamflow alteration ground water and surface water

availability

1

a The proposed longwalimining operation should have no impacts
on the contents of total suspended solids dissolved solids acidity
or pH Some of the wells located within the proposed permit area
may exhibit increases in iron manganese and hardness postmining
operation Some springs within the proposed mining permit may
exhibit increased iron manganese and hardness postmining
These increases are typically temporary and do not persist for a
period longer than one year The quality of the surface and ground
water in the application area is not expected to be altered long term
as a result of the proposed mining activities The levels of pH iron
manganese total suspended solids total suspended solids and
total dissolved solids are not expected to vary from the levels

indicated in the submitted hydrologic inventory However these
levels may temporarily be altered during and post mining

Revised 0508
P

DNR7449009
art 3
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b Aquifers in the proposed mining area strata normally have low

yields and are less susceptible to mine subsidence fracturing If

fracturing should occur the fractures will tend to close in response
to lithologic pressures or be plugged by fine grain sediments

containing clay that will swell when exposed to water There is also

vertical and horizontal variability in the rock strata Rapid facies and

hydrologic property changes limit the horizontal continuity of

individual rock units With the exception of persistent coal seams
few lithologic units are continuous across the proposed permit area
All of these factors tend to enhance the importance of localized flow

systems Most available ground water In this region Is limited to the

first 100 of the surface where enhanced permeability associated

with rock fracturing is present Ground water recharge in the upper
ridge and ridge top areas of the site result In downward water

migration within this shallow saturated zone Due to topographic
relief exceeding 100 feet between ridge tops localized flow systems
under the ridge tops are not hydrologically connected with adjacent

ridge tops Ground water under any ridge top can be considered

continuous but notacross to other ridge tops The overall

hydrologic regime may be affected and some individual sources of

water may be permanently disrupted and require replacement
Should a supply become affected by the mining operation the

supply will be appropriately supplemented by American Energy
Corp at the companys expense by connecting the water user to a

temporary water supply such as a portable water tank until it is

deduced that the original water supply has been permanently lost I
f

permanent loss

is

verified the water user will then at the companys
expense be connected to a permanent source such as an available

public water supply Should a supply become affected by the mining
operation the supply will be supplemented by American Energy
Corp at the companys expense by connecting the water user to

another water supply

Some changes in general water table levels and repositioning of

hillside springs may result Static water levels of ground water users
in the proposed permit area may be affected Many ground water

supplies are permanentlydisrupted and therefore require

replacement Based on water bearing strata located in the test holes

and field observations and sampling of developed water supplies
several aquifer zones have been identified and estimated in the

proposed permit area These aquifer zones can be located in the

Ground Water Description in Part 2 Section C

C

i No impact to sediment yield will occur as a result of the proposed
longwall mining operation

Revised 0508 Part 3
DNR7449009
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ii The effect on acidity total suspended and dissolved solids and
other importanat water quality parameters of local impact will not be

significantly effected by longwall operations and are expected to still

meet effluent limitations

iii The proposed underground longwall mining operation will have
no impact on flooding It

is expected that water flow in streams
where overburden exceeds 200 feet may be temporarily reduced
but are expected to recover with periodic storm events Due to the

local geology as described in the geologic description in Part 2 Item

B any stream loss will not drain into the mine workings I
t is our

experience that any stream loss over the shadow area reappears
downstream of the shadow area

2 Identify the extent to which the proposed underground mining operations including

subsidence impacts may proximately result in contamination diminution or

interruption of an underground or surface supply of water within the proposed
shadow area and adjacent areas which is used for domestic agricultural industrial

or other legitimate use If contamination diminution or interruption may result

provide a description of alternative sources of water which could be developed to

replace existing sources including information on water availability and suitability of

alternative water sources for existing premining uses and approved postmining
land uses Furthermore address the protection of the rights of present users of

surface and ground water

Please refer to Part 3 Item C 2 attached as an addendum to this Item

Is the application within 1000 feet of an Ohio Source Water Protection Area
Yes _ No ® I

f yes indicate the name of the protection area Describe

activities that are potentially harmful to public water supplies and address mitigation

of and alternatives to such activities Identify the protection area on the Hydrology

Map

D GROUND WATER AND SURFACE WATER MONITORING PLAN

Based upon the probable hydrologic consequences determination and analysis of all

baseline hydrologic geologic and other information submitted

in this application describe

the plan for collection recording and reporting of all surface and ground water quality and

quantity monitoring data including data collected for the NPDES program

See Addendum to Part 3 Item D

Revised 0508 Part 3

DNR7449009
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ADDENDUM TO PART 3 ITEM C2
AMERICAN ENERGY CORPORATION
CENTURY MINE
PERMIT D042512

ALTERNATIVE WATER SUPPLY INFORMATION

1 INTRODUCTION
AEC will comply with all legal requirements when required to effect water replacement

per ORC 1513162 AND OAC 150113904 P Notwithstanding its mining rights and without

waiving any of its mining rights where such diminution or interruption results from its mining

American Energy Corporation will repair or install a replacement source in the adjacent area to a

level sufficient to meet the premining quantity and quality levels of a legitimate water supply

which will be determined by monitoring information gathered in accordance with the Monitoring

Plan

The Probable Hydrologic Consequences PHC narratives contained in response to Part 3 C1
of this application indicate a potential for diminution andor interruption of ground water and

surface water supplies in areas above and contiguous to full recovery mining operations Past

experience indicates that the majority of subsidence that detectable with surveying equipment

is complete within about 1014 days after the longwall passes under the area Water losses

generally occur within that time period

No longterm contamination of such water supplies is expected however shortterm quality

impacts are possible as addressed in the PHC narratives Nevertheless if the Division finds that

mining has resulted in contamination of any used legitimately water supply it will be replaced

in the manner set forth below

2 NOTIFICATION OF IMPACT BY COMPLAINANT
If a water user believes that his or her underground or surface water source has been

contaminated diminished or interrupted as a proximate result of the mines operation he or she

should notify the Divisions appropriate district office or AEC by calling 614 9269152 AEC
will make a determination of liability no later than sixty 60 days after notification of the

contamination diminution or interruption of a water supply as a proximate result of the mines

operation

3 NOTIFICATION OF IMPACT BY OPERATOR
AEC will notify the Division of all received water complaints and detailed responses to

those complaints In particular dates and methods of repair andor replacement will also be

provided If AEC plugs a well it will send the Division a copy of the sealing report filed with

ODNR Division of Water If AEC drills a well it will submit a copy of the drilling report filed

with ODNR Division of Water to the Division and a completed Hydrologic Analysis from a

onetime sample and address the monitoring of this well if applicable

4 TEMPORARY WATER SUPPLY

At its own expense AEC will install an alternate water supply system to be used until

repair or replacement is completed or will reimburse the water user for the reasonable cost of

obtaining a water supply from the date of any such contamination diminution or interruption

I
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until the supply is repaired or replaced Work on installing a temporary alternate water supply
will be complete within 48 hours after AEC learns of the contamination diminution or

interruption to a legitimatelyused water supply proximately caused by the mining operation In

cases where temporary water cannot be provided within 48 hours AEC will immediately notify

the Chief of the Division of Mineral Resources Management who will determine if the

circumstances warrant an extension of the 48 hours

5 DETERMINATION OF IMPACT
AEC will make a determination of liability no later than sixty 60 days after notification

of the contamination diminution or interruption of a water supply as a proximate result of the

mines operation As an option AEC may defer to the Division to make such determination

6 PERMANENT SUPPLY OPTIONS
AEC will provide the affected water user with no less of an available water supply than

the water user had before mining based on the premining measurements and analyses In some

cases AEC reaches presubsidence agreements with water users who are normally represented

by counsel and in all cases have full opportunity to consult with counsel or anyone else of their

choosing These agreements which are typically negotiated by AEC employees normally cover

all potential damage claims In situations where such an agreement is reached AEC intends to

comply with the water replacement terms contained in the agreement Such an agreement will

satisfy at a minimum this permit and ORC 1513162
In repairing or replacing a water users ground or surface water supply system used for domestic

use which

is damaged as a proximate result of the mines operation AECs first preference is to

repair the affected supply system If that

is neither effective nor feasible AECs second

preference is to replace the affected supply system with a like supply system
As stated in the previouslyreferenced PHC narratives the elevation of alternative water sources

is unpredictable until the water system in the area again attains equilibrium after mining
Therefore the alternative water supplies to be developed will be selected on a casebycasesitespecificbasis from among the options in the following list when the need arises

1 Repair damaged cisterns after AEC has determined that subsidence

is complete
by grouting the cistern or by replacing it

2 On a sitespecific basis redrill existing wells drill new wells or connect the

water user to public water supplies Switzer Water Association has existing

water lines on CR86 and part of Twp Roads 104 and 108 within the application

area and is currently serving approximately 17 occupied structures therein There

are less than ten occupied structures within the application area that are not on the

system but could be connected to the existing public water system for interim or

permanent water replacement Ohio Valley Coal Company and AEC have drilled

a number of successful replacement wells over the years for both domestic and

2
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agricultural replacements Some of AECs replacements are listed

in

the attached

Addendum

3 On a site specific basis developed springs will be replaced by a farm pond built

according to accepted engineering practices drilling of a new well development
of another spring in close proximity to the original spring if viable or connect

the water user to public water

4 Repair damaged farm ponds so as to be comparable to their premining
conditions This has been successfully accomplished on Warner Moores property

that had an abandoned gas well in the pond When the mining went through it

drained the pond OVCC put clay in the bottom of the pond and stopped the leak

There was a pond that was repaired in the 30 West panel that was also

successfully repaired

5 Install an interim water supply until affected water supplies are replaced Interim

supplies may include hauled water or a tap to public water AEC will only install

temporary replacement water using a public water supply if it can be connected

within 48 hours AEC routinely uses a certified water hauler to haul county water

for temporary replacement supplies This practice is expected to continue The

local fire department can haul water within a matter of hours after receiving a

request Temporary tanks and water troughs for livestock are kept in stock to

facilitate quick installations AEC will pay for interim water bills

6 Such other proven cost effective and reasonable techniques as AEC may now
or in the future deem appropriate

Permanent replacement repair or the installation of a replacement water supply for an affected

water supply shall be completed after it has been determined that the supply has been

contaminated diminished or interrupted as a proximate result of the operators mining

operation

Those supplies may include but not be limited to redevelopment of an existing well spring or

pond or replacement of the source with the County Water System Other supplies include wells

or springs AEC has drilled wells and developed springs over longwallmined areas successfully

7 PAYMENT
If contamination diminution or interruption of a legitimatelyused ground or surface

water supply occurs as a proximate result of the mines operation AEC will repair such water

supply or install a replacement supply at its own expense This pertains to both interim and

permanent water supply replacement

3
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AEC in the past has always attempted to consult and negotiate with the affected water user

concerning the selection of the type of water replacement system and its site This

is

done at the

request of water users who prefer this procedure to that of AEC making unilateral decisions

about replacement supplies and sites

8 APPEALS

In any situation where AEC determines that the contamination diminution or

interruption of a legitimate water supply was not proximately caused by the mining operation

based on evidence such as the proximity of the supply to the mining operation site specific

geologic and surface conditions or climatological conditions AEC will provide the water user

and the Division of Mineral Resources Management with notice of its determination and the

proof in support of that determination to allow the Division of Mineral Resources Management

to issue a Chiefs Order deciding the issue This Chiefs Order

is

then appealable in accordance

with ORC § 151313 The water users water supply system will continue in operation during

the time AEC seeks review of this matter pursuant to ORC § 151313 unless the Reclamation

Commission grants temporary relief Furthermore AEC will provide a temporary water supply

pending an appeal filed by the complainant in response to a determination that mining did not

cause the adverse impact to the water supply

4
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AMERICAN ENERGY CORPORATION
CENTURY MINE
D042512

ADDENDUM TO PART 3 ITEM D

GROUND AND SURFACE WATER MONITORING

1 Ground Water Monitoring Plan

All legitimately used ground water and surface water supplies have been identified in the

Ground Water and Surface Water Inventories respectively These used supplies will be
monitored quarterly for quality and monthly for quantity for at least one year prior to full

recovery mining and at least one year subsequent to mining contingent upon review by
the Division of Mineral Resources Management unless access is denied by the land

owner Quarterly Monitoring Reports and Daily precipitation data will be submitted to

the appropriate District office no later than 14 days after the end of the quarter

2 Surface Water Monitoring Plan

Stream stations upstream and downstream of the shadow area as depicted on the

applicationhydrology map will be sampled monthly for flow and quarterly for quality
The quality requirements of OAC 150113413E2 and the other QMR parameters as

stated on the Underground MiningShadow AreaWater Monitoring Report see attached
addendum to this item will apply to the surface water analysis Each surface monitoring
station will be monitored for at least one year prior to and continuing for one year after

underground mining At a minimum the following stream stations will be monitoredU1015AD1015A U1015B D1015B U108C D108 U103 and D1038 Any
used ponds will be monitored in the manner as described for ground water supplies

Ground and Surface water supplies and stream sampling stations located within
500 feet measured horizontally of the perimeter of the active longwall panel will be
monitored as if they were located on the panel Monitoring will be continued for at least

one year subsequent to full recovery mining contingent upon review by the Division of
Mineral Resources Management Daily precipitation data will be submitted quarterly to

evaluate spring stream and pond flow

If premining condition is not restored naturally by the end of the five year
monitoring period mitigationremediation efforts will begin subsequent to the approval of
an ARP submitted for this express purpose

With each quarterly monitoring report of ground and surface water a map
depicting the progression of the longwall face will be attached to indicate the sampling
points in the full recovery areas Notes will be submitted indicating the position relative

to the longwall face with indicating the station is in advance of the face and a +
indicating a position behind the face An attempt will be made to monitor and sample as
outlined above however some sources may not be accessible These locations if

encountered will be documented in the quarterly reports If a required monitoring site

cannot be sampled andor measured on the first attempt within the Quarter a second

Page 1
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AMERICAN ENERGY CORPORATION
CENTURY MINE

D042512

ADDENDUM TO PART 3 ITEM D

attempt will be made All samples will be taken as outlined to the extent that existing

well construction allows Any samples that are unobtainable will be documented as such

in the quarterly report

All developed supplies have been identified and have been indicated on the

applicationhydrology map and the Ground Water and Surface Water Inventories

Page 2
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E COAL MINING NEAR UNDERGROUND MINES

1 Will mining operations within this application area be conducted within five hundred feet

of an active underground mine or known abandoned underground mine
Yes ® No _ I

f yes MSHA approval is required

2 If yes to item E 1 will the mining operations result in improved resource recovery
abatement of water pollution or elimination of hazards to the health and safety of the

public

Yes ® No _ If yes check appropriate blank

® Resource recovery

_ Abatement of water pollution

_ Elimination of hazards

3 Provide documentation that the remaining barrier will be sufficient to prevent failure with

respect to the level of flooding in the adjacent underground mine

Revised 0508
Part 3

DNR7449009
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0

Mr Ronald 0 Van Horne
>V1anagcr of Safety

American Energy Corp
43521 Mayhugh Hill Road
Beallsville Ohio 43716

Dear Mr Van I lorne

0

Sincerely

r

Adde•w P
a

t 3 ••e •

The Mine Safety and Health Administration has reviewed the State of Ohio Application
Number D42510 from the Ohio Department of Natural Resources Division of MineralResources Management and concurs with this surface application The coal miningapplication for your Century Mine MSHA ID No 3301070 indicates the proposedmining operations will be within 500 feet of an underground mine The Mine

Safety and
Health Administration reviews these applications with the Ohio Department of NaturalResources under Public Law 9587 Surface

Mining Control and Reclamation Act of 1977Additionally MSHA has regulations in place which handles
underground mining

within 500 feet of underground abandoned or active mines 30 CFR 751200 75388
Based on submission of 751200 maps additional information may be

required in theappropriate ventilation or roof control plans for the Century Mine

Any surface mining activity will require the submittal and
acknowledgement of agroundcontrol plan The safety precautions associated with mining within 500 feet of

the abandoned or active underground mine workings along with mining close to gas
wells and gas lines will need to be addressed in the plan If appropriate please revise asnecessary and resubmit the application

If you have any questions please contact the Impoundment Group at 3042256855

Bob E Cornett

District Manager

Cc Ohio Department of Natural Resources
Division of Mineral Resources

I•lanageniei t
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Mr Ronald O Van Horne

Manager of Safety

American 1=nergv Corp
43521 Mayhugh fill Road

Beallsville Ohio 43716

Dear Mr Van Horne

The Mine Safety and Health Administration has reviewed the State of Ohio ApplicationNumber D42512 from the Ohio Department of Natural Resources Division of Mineral
Resources Management and concurs with this surface application The coal mining
application for your Century Mine MSHA 1 D No 3301070 indicates the proposed
mining operations will be within 500 feet of an underground mine The Mine Safety and
Health Administration reviews these applications with the Ohio Department of Natural
Resources under Public Law 9587 Surface Mining Control and Reclamation Act of
1977 Additionally MSHA has regulations in place which handles underground miningwithin 500 feet of underground abandoned or active mines 30 CFR 751200 75388Based on submission of 751200 maps additional information may be required in the
appropriate ventilation or roof control plans for the Century Mine

Any surface mining activity will require the submittal and acknowledgement of a
groundcontrol plan The safety precautions associated with mining within 500 feet of
the abandoned or active underground mine workings along with mining close to gaswells and gas lines will need to be addressed in the plan If appropriate please revise as

necessary and resubmit the application

If you have any questions please contact the Impoundment Group at 3042256855

Sincerely

Bob E Cornett

District Manager

cc Ohio Department of Natural Resources
Division of Mineral Resources Management

AEC 03676



W
ILLIIL LIAM J I fLJ V Y 1 E INC

Mining Engineer and Geologist

ODNR Revision Request
AAA D042512
American Energy Corporation

23 May 2010

Addendum to Part 3 E3

a Show that the barrier pillar width will sustain hydrostatic pressure not just

loading

b Revise the reference to the Ashley or Mine Inspectors formula within the SME
Engineering Handbook The Volume and page numbers are incorrect according
to the Second Addition

c An engineer must sign seal and date the calculation

Response

a A 200 foot wide barrier pillar is projected to separate the D042512
Application area from the adjacent north Powhatan No 6 mine The
potential hydraulic head is approximately 50 feet This occurs from the
No I portal shaft at elevation 705 feet msl to its lowest elevation of 655
feet along the northern boundary of D042512 The maximum cover in the
study area is 665 feet

The 200 foot wide barrier pillar is used here to comply with MSHA
regulation 751701 for mining adjacent to abandoned mines

A calculation is made using the Ashley or Mine Inspectors formula to
further test the adequacy of the projected 200 foot wide barrier pillar The
results are as follows

W=20+4T+01D

Where T = coal thickness Use 52 feet
D = thickness of overburden or if water is involved the height of
the hydrostatic head possible if it is greater than the vertical
thickness of the overburden Since the hydrostatic head 50 feet
is less than the overburden thickness 665 feet use 665 feet

Required barrier pillar width

W = 20 + 452 + 01665 = 1073 feet

This analysis shows the projected 200 foot wide barrier pillar is nearly
twice the width needed for the given conditions

40

4667 Turnberry Trail Stow Ohio 44224 3306780027 siplivysbcglobalnet
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b The Ashley or Mine Inspectors formula was developed in 1930 for coal
mining applications in Pennsylvania Reportedly the formula has been

widely used with success The formula is found in numerous mining
engineering publications and textbooks Two references are 1 C T
Holland Mine Pillar Design SME Mining Engineering Handbook AIME
New York 1973 Vol 1 p 13105 and 2 S S Peng Coal Mine Ground
Control John Wiley Sons New York 1978 p 192

The referenced volume and page number previously cited were correct It

is possible however that subsequent editions of the SME Mining
Engineering Handbook have a different presentation order

c The above calculation is signed sealed and dated by an engineer licensed

in the State of Ohio

0

23 IMwy•

40
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PART 4 UNDERGROUND MINING PLAN

A SUBSIDENCE CONTROL SURVEY

1 I
s this a full coal recovery operation

Yes ® No _ If yes complete PreSubsidence Inventory and items B 2 and 3
2 Does the shadow area contain any of the structures or facilities listed in1501131203J13

0

3

Yes ® No _ If yes complete Subsidence Control Protection of Specific
Structures and specifically identify the structures or facilities on the application map

Are any aquifers or bodies of water that serve as a significant water source for any
public water supply system present in the shadow area

Yes _ No ® If yes complete Subsidence Control Protection of Specific
Structures and

specifically identify the areas on the application map

B SUBSIDENCE CONTROL PLAN

1 Describe the method of coal removal and indicates the size sequence and timing
of the development of the underground workings

Longwall mining and Room and Pillar mining see Addendum to Part 4 B1Structure Contour Timing Coal Parcel map

2 Utilizing the application map specifically indicate areas where planned subsidence
mining methods ie longwall or pillar extraction will be used

3 Utilizing the application map specifically indicate roomandpillar mining areaswhere subsidence will be prevented or minimized

4 For those areas mapped as roomandpillar mining provide the following
information

a The maximum and average overburden thickness

Maximum = 680 ft Average = 520 ft
See Addendum to Part 4 Item B4ah

b The projected maximum extraction ratios for mains submains and butt
sections as well as the existing ranges of values for the same areas

40 See Addendum to Part 4 Item B4ah

Revised 0508
DNR7449009 Part 4
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

SUBSIDENCE CONTROL PROTECTION OF SPECIFIC STRUCTURES

40
Applicants Name American Energy Corp D042512

1 List the specific structures facilities or features to be protected and the corresponding
map location key

Public Roads CR 86 Twp Rd 104 108 and associated culverts within RightofWaySEE ADDENDUM TO PART 4 B5d Anticipated Effects Surface
Structures Roads

2

I
s a subsidence control plan being submitted and does the plan demonstrate that

subsidence will not cause material damage or reduce the reasonable foreseeable use
of such structures facilities or features ® Yes _ No

I
f yes submit the proposed subsidence control plan

I
f no answer questions 3 7 below

Submit documentation the proposed subsidence control plan or the documentation
required by answering questions 37 below has been provided to the public authority
responsible for the protected structures facilities or features Submit copies of all

comments received from the public authority on the required submittal or responses

3 What

is the dimension of the safety zone on the surface that extends beyond the
structure to be protected feet

4

I
s the ground surface slope within the protected area greater than 14 or 8 degrees in

any direction _ Yes _ No

I
f yes describe the increased size of the protected area on the downslope side

necessary to compensate for this slope

40

5 Describe the method for determining the size of the pillar support area at mine level

6 Indicate the maximum extraction ratio and the minimum safety factor of the coal pillars
within the proposed pillar support area

7 Indicate the longterm strength of the mine roof and the mine floor relative to the

strength of the coal seam

Revised 052010
DNR7449045

AEC 03680



American Energy

Corporation

May 24 2010

0

Clerk Washington Township

58005 Arm strongCenterville Rd
Jacobsburg OH 43933

Attn Sam Milhoan

43521 Mayhugh Hill Road
Twp Hwy 88

Beallsville OH 43716

7409269152

7409269138

RE D042512 Proposed Adjacent Permit Area Subsidence Control Plan

Sir

Please find enclosed a copy of the proposed permit application map This shows the extents of
proposed underground mining activity This is to notify you that your agency has jurisdictional public
facilities Twp Roads 104 and 108 within the proposed area and are shown on the map

As you may know from experience longwall mining can cause subsidence of the ground surfaceAmerican Energy Corp AEC anticipates little to no impact on these roads AEC posts bonds for allroads to be undermined The effect of
mining on public roads is typically limited to minor

cracking of
the pavement or road surface from tension and in a few instances humping of the surface due to
compression In all instances the roads have never been closed and repairs have been made by the
governing authority and reimbursed by AEC Roads are inspected frequently during subsidence andAEC works closely with the governing authority throughout the

mining and subsidence

AEC will notify the appropriate the Township at least six months prior to undermining its roads AEC
will inspect the areas around roads located on steep areas that could be subject to slippage and will
repair surface cracks in these areas immediately if necessary to keep water from causing the soil to
slip In the event that roadways are permanently damaged by subsidence AEC at the request of the
road authority will pay to repair the road surface to its premining condition

I
f

your agency has any comments or concerns in this regard please forward them to my attention at
your earliest convenience I

f you have any questions or require additional information please do not
hesitate to contact me at 7409261351 x396 or 7403102989

ermitting Engineer

eg Williams

Enclosures

CC file

AEC 03681



American Energy

Corporation

May 24 2010

Belmont County Engineers Dept
101 west Main Street

St Clairsville OH 43950

Attn Fred F Bennett PE PS

RE D042512 Proposed Adjacent Permit Area Subsidence Control Plan

43521 Mayhugh Hill Road

Twp Hwy 88

Baallsville OH 43716

7409269152

7409269138

Sir

Please find enclosed a copy of the proposed permit application map This shows the extents of

proposed underground mining activity This is to notify you that your agency has jurisdictional public
facilities CR86 within the proposed area and are shown or the map

As you may know from experience longwall mining can cause subsidence of the ground surface
American Energy Corp AEC anticipates little to no impact on these roads AEC posts bonds for all
roads to be undermined The effect of mining on public roads is typically limited to minor cracking of
the pavement or road surface from tension and in a few instances humping of the surface due to

compression In all instances the roads have never been closed and repairs have been made by the
governing authority and reimbursed by AEC Roads are inspected frequently during subsidence andAEC works closely with the governing authority throughout the mining and subsidence

AEC will notify the appropriate the County Road Dept at least six months prior to undermining its
roads AEC will inspect the areas around roads located on steep areas that could be subject to

slippage and will repair surface cracks in these areas immediately if necessary to keep water from
causing the soil to slip In the event that roadways are permanently damaged by subsidence AEC at
the request of the road authority will pay to repair the road surface to its premining condition

I
f

your agency has any comments or concerns in this regard please forward them to my attention at

your earliest convenience I
f

you have any questions or require additional information please do not
hesitate to contact me at 7409261351x396 or 7403102989

•r g lamsUI
rmitting Engineer

Enclosures

CC file
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OHIO DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINERAL RESOURCES MANAGEMENT

SUBSIDENCE CONTROL PROTECTION OF SPECIFIC STRUCTURES

Applicants Name American Energy Corp D042512

1 List the specific structures facilities or features to be protected and the correspondingmap location key

Public Water Lnes within CR 86 Twp Rd 104 108 RightofWay SEEADDENDUM TO PART 4 B5d Anticipated Effects Surface Structures
UtilityInstallations

2 Is a subsidence control plan being submitted and does the plan demonstrate thatsubsidence will not cause material damage or reduce the reasonable foreseeable useof such structures facilities or features ® Yes _ No

I
f yes submit the proposed subsidence control plan

I
f no answer questions 3 7 below

Submit documentation the proposed subsidence control plan or the documentationrequired by answering questions 37 below has been provided to the public authorityresponsible for the protected structures facilities or features Submit copies of allcomments received from the public authority on the required submittal or responses

3 What

is the dimension of the safety zone on the surface that extends beyond thestructure to be protected feet

4

I
s the ground surface slope within the protected area greater than 14 or 8 degrees inany direction _ Yes _ No

I
f yes describe the increased size of the protected area on the downslope sidenecessary to compensate for this slope

0

5 Describe the method for determining the size of the pillar support area at mine level

6 Indicate the maximum extraction ratio and the minimum safety factor of the coal pillarswithin the proposed pillar support area

7 Indicate the longterm strength of the mine roof and the mine floor relative to thestrength of the coal seam

Revised 052010

DNR7449045

AEC 03683



0

American Energy

Corporation

May 24 2010

Switzer Water Association

50190 Gibbs Rd
Clarington OH 43915

Attn Starling Zink

RE D042512 Proposed Adjacent Permit Area Subsidence Control Plan

43521 Mayhugh Hill Road
Twp Hwy 88

Beallsville OH 43716

7409269152

7409269138

Sir

Please find enclosed a copy of the proposed permit application map This shows the extents of
proposed underground mining activity This is to notify you that your agency has jurisdictional public
facilities within the proposed area and are shown on the map

As you may know from experience longwall mining can cause subsidence of the ground surface
American Energy Corp AEC anticipates little to no impact on the

utility installations over the proposed
application area Utility lines water electric etc typically undergo little or no damage due to
subsidence over the underground mining area The

utility lines that are typically damaged are public
water lines made of asbestos concrete Other construction materials typically withstand subsidence
well

AEC will notify Switzer Water Association at least six months prior to undermining the lines In the
event that the pipelines are damaged by subsidence AEC at the request of the public water line

authority will pay to repair the pipeline to its premining conditions Over the years AEC and its sistermine Ohio Valley Coal Companys Powhatan No 6 have mined under more than 30 miles of publicwater lines by longwall mining since January 1990 During that time many types of water lines havebeen undermined including asbestosconcrete lines HDPE lines and PVC lines
During this time

period only one 1 break occurred and it was located at the start of a longwall panel This pipe wasan asbestosconcrete line and the construction was such that the end of the pipe broke off when
subjected to subsidence forces To our knowledge there are no asbestosconcrete pipes located
within this application area Should damage occur however unlikely Switzer Water Association
will repairs its own lines and AEC shall reimburses them

I
f

your agency has any comments or concerns in this regard please forward them to my attention at
your earliest convenience I

f you have any questions or require additional information please do not
hesitate to contact me at 7409261351 x396 or 7403102989

Enclosures

CC file

AEC 03684
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c Projected maximum width of entries and cross cuts throughout the mine as
well as the existing ranges of values for the same areas

Maximum width of entries and crosscuts = 18 ft and range typically
from 16 to 18 ft headgate belt entry maximum 20 ft wide See
Addendum to Part 4 Item B4ah

d The center spacing for entries and cross cuts

Revised 0508
D N R7449009

Minimum Gate Entry = 68 ft OC Min Crosscut = 57 ft OC
See Addendum to Part 4 Item B4ah

e Minimum pillar dimensions for mains submains and butt sections as well as
the existing ranges of values for these areas

f

9

Minimum main gate entry and gate neck pillars = 47 f
t x 40 ft

See Addendum to Part 4 Item B4ah

The barrier pillar width between butt sections as well as the existing ranges
of values for the same areas

There are no butt sections in this application area

The engineering properties of the clayshale or other soft rock material in the
roof and floor of the mine under both saturated and natural moisture
conditions

See Addendum to Part 4 Item B4ah

h Measures to be taken on the surface to prevent damage or lessening of the
value or reasonably foreseeable use of the surface if any

See Addendum to Part 4 ItemB4ah

i The minimum pillar safety factor for protected structures based upon coal
strength and load

>15 stable for longterm life See Addendum to Part 4 Item B4ah
j Methods and calculations used to determine the longterm safety factor

A modified Holland Formula See Addendum to Part 4 Item B4ah
k Provide the minimum longterm subsidence control safety factor

recommended by the methods author or the literature supporting this
method

The Factor of Safety has been determined and fine tuned by years of
actual experience in the local geology and coal seam previously by
North American Coal Co and subsequently Ohio Valley Coal Co in the
Powhatan No 6 Mine and American Energy Corp in the Century Mine

Part 4
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ENGINEERING PROPERTIES FOR DEVELOPMENT ENTRIES

Roomandpillar mining is

used to surround panels for the longwall panels

Engineering properties are presented for the gate entries planned for this application area

The maximum overburden is 650 ft and the average is 520 ft The projected maximum

extraction ratio is 40 percent Gate entries are to be driven a maximum of 18 ft wide

headgate belt entry maximum 20 ft wide with minimumentry centers projected to be

65 ft and minimum crosscut centers projected to be 57 ft Pillar dimensions will be

approximately 39 ft x 50 ft The extraction ratio for the gates is 40 percent and the

stability factor is 18

For the main pillars and gate neck pillars the depth of cover is

480 ft They are

mined 18 ft wide and are on a minimumof 58 ft x 65 ft centers 40 ft x 47 ft pillar

dimensions for main pillars and for gate neck pillars they are mined on a minimumof

58 ft x 65 ft centers 40 ft x 47 ft pillar dimensions resulting in stability
factors of 19

and 19 respectively The mining height ranges 65 70 ft

The structural contour map with this application indicates the coal elevation

bottom in the application area to be 655 to 680 ft msl The strength of the coal

is

850

psi The floor primarily consists of shale or calcareous shale with an occasional thin bed

of claystone In compressive strength tests for nearby Ohio Valley Coal applicationsD036012and 13 the compressive strength of the shale was found to be 5034 to 9453 psi

and for the calcareous shale 9444 to 12590 psi These shale units frequently contain

limestone nodules Since the strength of the coal is much less than the strength of the

floor rock the stability factor for the coal will determine the stability of the mine

The compressive strength of the coal isgenerally accepted to be 4330±600 psi

The strength of the Pittsburgh No 8 coal in this area was determined by Professor

Charles Holland years ago with the use of 3 in cube specimens The design strength was

found to be 4330 psi Professor Holland and others have found that due to the cleavage

planes and other natural seam defects the insitu compressive strength for a 6z ft seam

is

850 psi

There will be no measures taken on the surface to prevent damage or lessening of

the value or reasonably foreseeable use of the surface since extraction ratios will be low

No surface damage is anticipated

In mains a minimumsafety factor of 20 is used The following data was used to

design the pillars in the application area

I
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Coal Constant K 7500

Coal specimen size 3 in cube

Anticipated Maximum Mining Height H 65 ft

Worst case safety factor

Mains 19

Maximum Depth D 530 ft

Pillar design at the Century Mine is performed with the use of computer software

This program makes use of a modified Holland formula with data input that is specific

for the Century Mine No actual calculations are performed by hand because they are

long and complicated with much room for error The Holland formulae shown in the

guidelines for Attachment 32 may be used to determine the pillar strength load on the

pillar and the safety factor These formulae are shown below

Pillar Strength =

P
S = KL1i2

H

Pillar Load=Pi=At=RD

AP 144

Safety Factor = SF = P

P
1

Where K = coal constant for the 3 in cube L = least dimension of the pillar H =

thickness height of the pillar At = tributary area AP = pillar area R=overburden

weightft D= thickness of overburden

The Century Mine is an extremely dry mine with nearly all of the water that

is

found underground resulting from the mining process There is no water pumped outside

from the active mining areas of the Century Mine although some water is pumped from

the bottom of airshafts This water is essentially ground water collected behind the lining

of the shaft Therefore water is not expected to impact the roof floor or coal strata

This condition

is expected to continue indefinitely If water does inundate the mine at

some time in the future it is not expected to cause ground control problems due to the

large size of the pillars that will remain Past problems with unplanned subsidence

resulted from small pillar size and large quantities of water around very soft bottom rock

If

the mine becomes flooded and inundates the roof rock the immediate roof members

will swell and collapse into the mine void However the falls of immediate roof does not

adversely affect the surface Above the immediate roof is the Redstone Limestone

averaging 15 ft in thickness This member consists of multiple beds of

2

MAY 0 3 ntn

AEC 03694



AMERICAN ENEFGY CORPORATION
CENTURY MINE
PERMIT D042512
ADDENDUM TO PART 4 B4ah

limestone separated by shale and claystone partings The limestone beds are hard fairly

massive in texture without stratification ranging in thickness from 2 to 11 ft each The

partings are commonly 3 to 13 in thick with some reaching 24 in The partings occur

randomly throughout the application area This member will provide long term support if

the immediate roof should collapse into the mine void The coal is not affected by the

presence of water

3

MAY037010

AEC 03695



This has resulted in the following range <13 unstable 13 to 15
marginal >15 stable for longterm life See Addendum to Part 4 Item
B4ah

5

1

m
Not applicable the coal strength used was 850 psi
Describe any prior unplanned subsidence events pillar or floor failure

experienced by the applicant Indicate the seam mined and relevant facts

There have been no unplanned subsidence events pillar or floor failure

experienced by the American Energy Corporations century Mine

For those areas mapped as full coal recovery mining provide the following
information

a For each method to be employed ie Iongwall or pillar extraction provide
the following

i Rate and direction of dip for the coal seam

05 S 30 deg E

ii Dimensions of panels or butt sections

Width =1150` Lengths = 248919 4142 2890 868319 8289 7431

ii
i Thickness of coal to be extracted mining height

65 f
t

iv Maximum angle of draw

Indicate how coal strength was determined if the assumed coal compressive
strength exceeds 900 psi

Maximum 24 degrees This angle of draw limit is indicated on the
Application Map as the Zero Subsidence line and is contained
within the permit boundary The southeast boundary withD042510is intended to overlap with a small portion of a shared
longwall panel extending into that exisitng permit area An Arp
will be applied before for that overlapping angle of draw intoD042510

v Maximum anticipated subsidence

416 ft 64 of 65 ft

vi Width of barrier pillars or chain pillars between sections or panels

535 ft barrier between mainspanels 47 ft chain pillars
between panels

Revised 0508
D N R7449009

Part 4

AEC 03696



vii The maximum extraction ratio within a pillaring section

See Addendum to Part 4 Item B5avii

b The anticipated effects of planned subsidence upon the land and water
resources identified

in the subsidence control survey and survey of ground
and surface water resources

See Addendum to Part 4 Item B5b

c The measures to be taken to mitigate the anticipated effects of planned
subsidence to the land and water resources

See Addendum to Part 4 Item B5c
d The anticipated effects of planned subsidence upon the structures identified

in the subsidence control survey

See Addendum to Part 4 Item B5d

e The proposed measures to be taken to mitigate anticipated effects to

f

structures

See Addendum to Part 4 Item B5e

The proposed measures to determine the extent of mining related damages
including a presubsidence survey with an indication of the timing of the

survey

See Addendum to Part 4 Item B5f

g The provisions for repair andor compensation for damages to structures

See Addendum to Part 4 Item B5g

h Describe the monitoring if any needed to determine the commencement
and degree of subsidence so that when appropriate other measures can be
taken to prevent reduce or correct material damage in accordance with rule

1501131203 of the Administrative Code

See Addendum to Part 4 Item B5h

6 Will planned subsidence operations be conducted within the angle of draw of

urbanized areas cities towns communities industrial or commercial buildings

major impoundments or perennial streams

Yes ® No _ If yes describe any measures or activities that will prevent a
condition or practice that could result

in an imminent danger to the health or safety
of the public

AEC proposes that during subsidence of perennial streams the area of the

Revised 0508
Part 4

DN R7449009
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7

stream to be undermined will be inspected daily to assure that there are no
conditions that could result in an imminent danger to the health or safety of

the public Should such a condition be found signs will be posted to alert

persons that an imminent danger exists Furthermore the area where such
conditions exist will be cordoned off to prevent the public from accessing the
site

Will planned subsidence operations be conducted within the angle of draw of

transmission pipelines

Yes _ No ® If yes describe the procedural plan to avoid the creation of a
situation of imminent danger to the health and safety of the public

Revised 0508 Part 4
DNR7449009
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ANTICIPATED EFFECTS OF PLANNED SUBSIDENCE SURFACE LANDS AND
WATER RESOURCES

Tension cracking of the ground surface may occur These cracks in the surface

may vary in width from hairline up to several inches wide AEC believes that there will
be no effect on the

crop production as a result of mining This fact is supported by a

paper written by Dr Frank L Himes PhD entitled Agronomic Evaluation of the Land
in the Southern Ohio Coal Company Area June 1983 A copy is included in previous
applications available to the Chief

SlipProne Soils

A search of the Belmont County Soils Maps revealed several potential slideslip
areas within the following soil types BsD BsE LeE LoE LoF RcE and RsE

These areas have been mapped on the enclosed map showing the limits of the

application area and slip prone soils Please note the Soil Survey of Belmont County
does not describe subsidence as a source of potential slippage Rather it notes soil types
that are slip prone for construction sites Of the types of slipprone soils identified only
LpF LowellWestmoreland silt loam has been known to be slip prone during longwall
mininginduced subsidence in some areas Other soil types have been undermined before
without slippage occurring

During the presubsidence survey areas known to be slip prone during
subsidence as well as other similar sites that may have a significant impact to existing
structures may be inspected Should conditions dictate sitespecific measures not
limited to but including installation of cutoff trenches drainage systems and retaining
walls may be taken to minimize adverse effects

Other Observations

In the event that horizontal movement occurs it is expected to be in steeply
sloping ground where slips have been shown to historically occur These previously
occurring slips were mainly in slipprone soils and this

is to be expected with any future

slipping Near the center of the panel the ground moved upwards in several small areas
after subsidence as the compressive strain caused the soils to heave upward Surface

cracking up to about 6 inches wide have been shown to occur during the time the areas
were put under tension This surface cracking should be limited to only a few small
isolated areas where they generally close due to compressive forces and to rainfall Most
cracks if they occur are expected to be less than 1 inch wide In the event cracks in the
soil are found that are wide enough to be considered hazardous they will be repaired
immediately by American Energy Corporation

Page 1
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0

Water Resources

The effect of subsidence on water resources varies greatly The effect on wells

springs streams and other surface water each differ in the type and duration of effects

Each will be discussed below

Wells

Depending upon the depth of the well its location within the longwall subsidence

area and its surface elevation compared to the elevation of the coal the effect of
subsidence on wells may vary from complete de watering to some dewatering to nodewateringGenerally as the subsidence opens new places for the ground water to go the

elevation of the water decreases The ground water is still present but at a lower

elevation Aquicludes prevent further downward migration of water into the mine In

addition the soft rock particularly the clay stones in the strata tend to swell erode and
fill voids causing some recovery in the elevation of the water Wells may become

completely dry temporarily may hold less water or as has been experienced in some
instances may not be affected In some cases the water level actually increases

temporarily This effect is caused by the strata being placed in compression and closing

some of the joints cracks or bedding planes secondary porosity features that hold the

water However as a general rule the water level in wells decreases As new surfaces are

opened that water begins to flow over the quality of the water also varies usually

temporarily Normally some increase in suspended solids iron manganese and sulfates

has been observed These effects usually return to near normal after the water washes
out the new chemicals

Springs

Springs given the fact that they are located on the surface generally decrease in

flow and usually dry completely with little or no recovery The water stops flowing
because it is no longer at the elevation of the surface installation The water begins to

flow horizontally through different bedding planes and can be developed successfully

into a spring at a lower elevation as witnessed in past experience Water quality varies as

with wells However because of the increased porosity of the strata springs developed
over longwall panels generally have higher flow

Effect on Streams Containing Fish

Several streams containing fish minnows primarily have been undermined by
the longwall at the Century Mine In some cases the streams are unaffected by
subsidence In other cases the stream goes dry temporarily usually until the next major
storm In all cases normal stream flow returned No fish have been killed as a result of

Page 2
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0

the stream going dry temporarily Streams normally go dry or nearly dry for a portion of

the year and fish that live there migrate downstream only to return during the wet season

Streams

Impacts to streams vary according to many factors including depth of cover the

order drainage area size of the stream topography rainfall for a period following

undermining etc Generally streams are temporarily affected by subsidence decreasing

in flow as cracks open in the stream bed However because the streams contain a high

concentration of sediment during rains the cracks fill quickly and the effect is short lived

The water reestablishes itself within several years

It is believed that streams are impacted through two mechanisms Fracturing of
bedrock and disruption of stream gradient When the longwall mines through an area
subsidence occurs The land subsides immediately after the longwall advances past a

point Monitoring performed by The Ohio Valley Coal Company shows that subsidence

is complete within five to ten days after mining is complete As the ground subsides it

experiences tensile and compressive forces such that existing cracks may be opened or

closed and new cracks form due to the tensile forces In general the additional cracking
that occurs from the subsidence wave may cause a stream to go dry temporarily

Subsidence occurs more in the middle of a longwall panel compared to the sides

or ends This differential subsidence disrupts the gradient of the stream to where water

can be observed flowing and then it disappears when the downstream bed is higher than

the upstream segment It is not uncommon to have water pool upstream of gate entries

In a few locations the middle of the panel moves upward as the ground around it is put
into compression causing a localized high spot During highflow periods the

gradient is reestablished naturally

Generally streams are temporarily affected by subsidence decreasing in flow as

cracks open in the stream bed However because the streams contain a high

concentration of sediment during rains the cracks fill quickly and the effect is short lived

The water reestablishes itself within several years Streams in this area begin as

undeveloped from developed springs near the head of hollows and are fed throughout
their length by springs and surface runoff Streams that are fed by springs near the head
of hollows continue to receive this groundwater but at a lower elevation Since rainfall is

unaffected by subsidence runoff continues to supply the water for streams

Other Surface Water Features

Ponds are the other surface water features in this area Prior experience has been

that ponds are not substantially affected by subsidence in this area As subsidence

proceeds through a pond the edge of the pond that first subsides will be lower than the
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0

remainder of the pond until subsidence

is complete Some water could drain from the

pond if the dam is subsided first but as the remainder of the pond is subsided this

situation will end and the pond will function as before subsidence occurred There have
been no instances of ponds being dewatered as a result of subsidence Several ponds
have been undermined with no other visible effects Cisterns catch basins etc have
been unaffected to date

Page 4
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MEASURES TO MITIGATE ANTICIPATED EFFECTS TO LAND AND WATER

Damage Repairs Wetlands

In the event of a wetland being damaged by subsidence AEC will take the proper

steps
to mitigate the damage I

f surface cracking occurs in a wetland the cracks will be
excavated below the extents of the hydric soils grouted or sealed with a material suitable

for preventing any water loss into the cracking and regraded or blended to conform to the

rest of the wetland I
f a wetland is affected by loss of either all or a portion of an existing

ground water source a portion of the wetlands hydric soils will be graded in a manner to

create pooling from surface water runoff AEC will take proper steps to minimizeand
avoid as much of the undamaged wetlands as possible during remediation and native

wetland vegetation will be planted in the disturbed areas graded with hydric soils To
date AEC is currently unaware of any damage of wetlands from subsidence related to

this mine or any of the adjacent mines in the 8 coal seam and none is anticipated

Damage Repairs Streams Containing Fish

Streams containing fish are generally higher order streams perennial in nature
and as such no subsidence is planned under perennial streams with less than 200 ft of
cover to prevent stream loss There are no perennial streams in the application area

outside that range AEC will monitor all streams as outlined in the Addendum to Part 3
Item D In the event that a streams flow

is reduced or diminished due to longwall

subsidence AEC will notify the Division of Mineral Resource Management AEC will

also monitor the stream bed monthly up to a five year period to check for natural

restoration with all findings being reported to DMRM on a quarterly basis

If normal
flow is not reestablished in this five year time frame AEC will mitigate the subsidence

damage and restore normal flow to the stream The mitigation efforts will take place

immediately after the five year monitoring period has shown no recovery from the flow
loss The type of flow interruption will first be identified to determine

if it is loss do to

change in grade of the stream bed or fracturing of the rock strata below the stream For

grade change the stream channel will be regarded to allow the flow an uninterrupted path
and connecting the pools that typically form with grade change from subsidence In the

event the flow is lost due to surface cracks in the channel diverting the water into the

ground the cracks will be grouted with a material suitable for
filling the void allowing

water to continue with normal flow Monitoring will continue during mitigation

operations to ensure that proper flow has been restored To date no repairs have been

required for streams containing fish None are anticipated

Damage Repairs Streams

It is believed that streams are impacted through two mechanisms Fracturing of

bedrock and disruption of stream gradient When the longwall mines through an area
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subsidence occurs The land subsides immediately after the longwall advances past a
point AECs monitoring shows that subsidence is complete within five to ten days As
the ground subsides it experiences tensile and compressive forces such that existing
cracks may be opened or closed and new cracks form due to the tensile forces In

general the additional cracking that occurs from the subsidence wave may cause a
stream to go dry temporarily After several months and following several significant
rainfall events naturally occurring sediment fills the cracks and the streams tend to heal
themselves following subsidence Since the streams are located at low elevations the
naturally occurring confining pressures from the surrounding hillsides tend to close the
cracks as well Flow is reestablished after several months when sufficient rainfall has
occurred to fill any cracks and to replenish the water table to allow water to rise into the
streambed

Subsidence occurs more in the middle of a longwall panel compared to the sides
or ends This differential subsidence disrupts the gradient of the stream to where water
can be observed flowing and then it disappears when the downstream bed

is higher than
the upstream segment It is not uncommon to have water pool upstream of gate entries
requiring some minor regrading of the stream to reestablish the gradient for the entire

length of the stream In a few locations the middle of the panel moves upward as the
ground around it is put into compression causing a localized high spot Duringhighflow

periods the gradient is reestablished naturally Occasionally some fieldwork

is

necessary so the process occurs faster

Recently The Ohio Valley Coal Company OVCC has conducted a study of
streams all types perennial intermittent ephemeral undermined by the OVCC
Powhatan 6 longwall operations In the last several years The Powhatan No 6 Mine
has undermined several streams We concentrated our efforts on main streams that were
undermined within the last six years We discovered that approximately 89 percent of the

nearly 50000 ft of streams were flowing The remaining 11 percent are located in

remote areas requiring some gradient work to reestablish flow for the entire length of the
stream This evaluation was performed in September 2006 when flow conditions were
low There had been no rain for several days so we believe that the conditions were
appropriate for this evaluation Table I shows the results of the field evaluation

Table 1 Stream Recovery 1999 2005

Mined From Mined To Total Length ft
NonFlowing

Length ft
Flowing Length

ft
Percent

Flowing
Sep05 Se 06 1121 1121 100
Sep04 Sep05 6555 6555 100
Sep03 Sep04 19172 3094 16078 84
Se 02 Sep03 10112 388 9724 96
Sep01 Sep02 968 1337 3631 73
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0

SepCO Sep0 1 5430 554 4876 90
Sep99 Sep00 2501 2501 100
SINCE SEP99 Totals 49859 5373 44486 89

Stream flow appears to be independent of time and appears to be more dependent
on establishing the proper flow gradient Streams undermined only one or two years
before the study date September 2006 were flowing for their entire length as were
streams undermined seven years before the study date However there were streams

undermined only four years before the study date where only 73 percent of the stream

length was flowing These latter streams had little regrading work done to date If these

streams do not recover naturally OVCC plans to reestablish the gradient of the stream

As is typical for Southeast Ohio headwaters a large percentage of the streams in

the area are intermittent meaning that there

is no detectable flow during the dry seasons
of the year In its adaptation to the climate in the area the local wildlife tends to migrate
as these streams experience changes in flow throughout the year The perennial streams
streams generally of higher order flowing year round in the area are not planned to be
subsided where there is less than 200 ft of cover to prevent stream loss

AEC will monitor all streams as outlined in the Addendum to Part 3 Item D In

the event that a streams flow is reduced or diminished due to longwall subsidence AEC
will notify the Division of Mineral Resource Management AEC will also monitor the

stream bed monthly up to a five year period to check for natural restoration with all

findings being reported to DMRM on a quarterly basis If normal flow is notreestablishedin this five year time frame AEC will mitigate the subsidence damage and
restore normal flow to the stream The mitigation efforts will take place immediately after

the five year monitoring period has shown no recovery from the flow loss The type of
flow interruption will first be identified to determine

if it is loss do to change in grade of
the stream bed or fracturing of the rock strata below the stream For grade change the

stream channel will be regarded to allow the flow an uninterrupted path and connecting
the pools that typically form with grade change from subsidence In the event the flow

is
lost due to surface cracks in the channel diverting the water into the ground the cracks
will be grouted with a material suitable for filling the void allowing water to continue
with normal flow Monitoring will continue during mitigation operations to ensure that

proper flow has been restored

Damage Repairs Cisterns

To date no repairs have been required for cisterns If
repairs were needed it

would include either replacement of the cistern with a new or used cistern or could

include patching the existing cistern with grout

Damage Repairs Wells

Page 3
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Water levels in wells may decrease due to subsidence reducing the capacity of

the well To remedy this situation wells may be deepened to restore the reservoir Dug
wells may be grouted to allow them to hold water

Damage Repairs Ponds

Pond repairs have not been required to date If a pond begins to leak after

subsidence clay could be used to seal the leaks If the dam is damaged it could be

excavated and recompacted to restore its use If the decant pipe is damaged it could be

repaired or replaced

Damage Repairs Springs

Springs have not required repairs to date If the spring collection system ie
tile is damaged it could be repaired or replaced to permit the spring to collect water If

the watering trough is damaged it could be repaired or replaced If the drain pipe from

the watering trough is damaged it could be repaired or replaced

Damage Repairs Surface Lands

If subsidence due to mining operations causes slippage which reduces the value or

reasonably foreseeable use of the surface land AEC will restore the land to a condition

capable of supporting uses it was capable of supporting before subsidence If slips are

triggered by mining activities these areas would be stabilized in accordance with

accepted site specific procedures for such work

if technologically and economically
feasible If not feasible AEC will arrange alternative measures to mitigate the damage

1 Notwithstanding its mining rights and without waiving nor releasing any of its rights

AEC will make repairs of damage caused to surface lands by AECs mining operations if
the damage reduces the foreseeable use or value of the surface lands If such damages
occur AEC will submit to the Chief within

thirty days after the damage occurs

a Site specific plans for the repair or mitigation of the damage including a time

schedule for performance of the remedial action

b A request for more time to prepare such plans or

c Written notification that AEC believes that repair or restoration measures are not

technologically feasible in which case other measures will be described or if repair

or restoration measures are not desired by the owner

Page 4
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2 Damage to surface lands will be repaired by local contractors As surface damage
occurs the landowner will be notified and permission to repair the damage will be
requested Surface cracks will usually be repaired by the following method After the

length of the subsidence crack has been determined a trench will be made in the crack
During the excavation topsoil will be segregated from subsoil and rock Upon completion
of the excavation the material will be compacted using the track of the bulldozer or the
wheel of the backhoe Once the soil material has been replaced the area will be seeded as
a hayfield pasture field or yard

AEC will employ a program to monitor surface cracking and
settling resulting

from subsidence Areas being mined will be inspected at various intervals ranging from
daily to weekly These areas will be visually inspected for the subsidence related

problems If a problem is found the landowner will be notified immediately

In most cases surface cracks are expected to open and close in a relatively short
period of time however some cracks may take weeks to close For this reason most
cracks will not be repaired until AEC determines that the cracks are not going to close
themselves If the surface cracks are in an area that is commonly traveled by man or
livestock the cracks will be repaired immediately Surface cracking that is found in areas
not commonly traveled may be marked with brightly colored tape This tape will alert

anyone in the area of the depression or opening If the cracks do not close within the
period of time AEC determines

is adequate a contractor will repair the cracks

Monitoring of these areas will continue for up to six months after mining and if

the cracks reopen they will once again be repaired Monitoring of panel areas before

mining consists of visual inspection or aerial photo review AECs subsidence control

program will adequately assure that the value and reasonably foreseeable use of the
surface land is maintained
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Structures

ANTICIPATED EFFECTS SURFACE STRUCTURES

Structures situated over a panel or within the angle of draw may be damaged due
to subsidence Structures are defined as houses barns sheds garages silos when the

longwall passes directly under a structure the structure experiences first moderate tensile

stress then moderate compressive stress As the structure subsides the end that was
undermined first subsides first causing some tilting away from the advancing face As
the surface over the panel subsides it takes on the shape of a trough with the edges
remaining in tension and the center in compression Because the AEC Century face
moves quickly damage to structures from this type of movement is minimized

The damage that may be expected may involve cracking of plaster cracking of
concrete block or brick cracking of dirt and cement floors cracking along mortar joints
and separation of existing cracks Cracks may close

partially or completely after

subsidence is complete Additions to houses may separate away from the original
structure Cracks that occur during separation may close

partially or completely after

subsidence is complete

Roads

There are several public roads crossing the mining area being Belmont County
Road 86 and Township Roads 104 and 108 AEC posts bonds for all roads to be
undermined The effect of mining on public roads

is limited to minor cracking of the

pavement or road surface from tension and

in a few instances humping of the surface due
to compression In all instances the roads have never been closed and repairs have been
made by the governing authority and reimbursed by AEC Roads are inspected
frequently during subsidence and AEC works closely with the governing authority
throughout the mining and subsidence

Utility Installations

AEC anticipates little to no impact on the utility installations over the proposed
application area Utility lines water electric etc undergo little or no damage due to

subsidence over the underground mining area The
utility lines that are typically damaged

are county water lines made of asbestos concrete No such construction

is found in the

application area Other construction materials withstand subsidence well
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MITIGATING MEASURES
ANTICIPATED EFFECTS TO SURFACE STRUCTURES

Damage to Buildings houses barns sheds garages etc

AEC will notify the owners of the buildings at least six months prior to

undermining the buildings In the event that the buildings are permanently damaged as a

result of subsidence AEC at the request of the owner will pay to repair the buildings to

their premining conditions

Damage to Public Roads

AEC will notify the appropriate road authority at least six months prior to undermining
the road AEC will inspect the areas around roads located on steep areas that could be
subject to slippage and will repair surface cracks in these areas immediately if necessary
to keep water from causing the soil to slip In the event that roadways are permanently
damaged by subsidence AEC at the request of the road authority will pay to repair the

road surface to its premining condition

Damage to Public Water Lines

AEC will notify the owner of public water lines at least six months prior to

undermining the lines In the event that the pipelines are damaged by subsidence AEC
at the request of the public water line authority will pay to repair the pipeline to itspreminingconditions As of May 2003 there have been 325 miles of public water lines

undermined by longwall mining since January 1990 for the sister mine Powhatan No 6
During that time many types of water lines have been undermined includingasbestosconcretelines HDPE lines and PVC lines During this time period only one 1 break

occurred and

it was located at the start of a longwall panel This pipe was anasbestosconcrete
line and the construction was such that the end of the pipe broke off when

subjected to subsidence forces There are no asbestosconcrete pipes located within the

application area Should damage occur however unlikely the County repairs its own
lines and AEC reimburses them

Damage to Other Utility Lines

AEC will notify the owner of other
utility lines electric lines and substations at

least six months prior to beginning work at the proposed permit area and will take

measures to protect the lines that traverse the proposed permit area At least six months

prior to undermining the lines is given to allow the utility owners to take measures
deemed necessary and proper to protect their property and the public health and safety In

the event that the utilities are damaged by subsidence AEC at the request of the utility

owner will pay to repair the affected utility to its premining conditions
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Notice of Mining

AEC will mail written notice to owners and occupants of surface property or
structures of AECs intent to mine under such property or structures at least six months
prior to any mining by AEC under their property

PreSubsidence Survey

A presubsidence survey of all structures to be undermined will be conducted by
AEC personnel or by someone contracted to do this work and will be used to determine
the condition of the structures and facilities prior to the mining unless a private agreement
exists between AEC and the landowner This survey may include but not limited to still

and video photography land surveying making various measurements interviewing
landowners tenants or other individuals and making various drawings This

survey will
be performed in accordance with Underground PPD 903 Refusal of the landowner to
allow a presubsidence survey will result in the amount of damage caused by subsidence
to be indeterminate In such cases AEC will enforce the terms of its deed language
which deeds represent valid agreements between the coal owner and the owner of the
surface estates and address all damage that may occur due to the removal of all coal
Such agreements vary from tract to tract but are shown in the Addendum to Part 1 Item
C 8b
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After mining structures will be repaired or replaced as required by law or the

owner will be compensated for the diminution

in value to the extent required by law A
private agreement may be used to satisfy the requirements of OAC 1501 131203 If

repaired structures will be returned to their premining condition

Repair of and compensation for damage under the terms and conditions of OAC
1501 131203F and H can be determined only after review and analysis of the

damage in each
particular situation AEC will comply with all legal requirements if

subsidence damages occurs
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After American Energy Corporation AEC has completed its presubsidence
survey AEC will notify the Division of Mineral Resource Management if a private
agreement pursuant to OAC 1501 131203E between AEC and the landowner exists

I
f no agreement exists the Division of Mineral Resource Management after discussions

with AEC will decide the need for any monitoring of the structures If monitoring is

required AEC will submit a plan for the monitoring If prior to subsidence a private
agreement is reached AEC shall be released from any and all monitoring requirements

0
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Addendum to Part 4 Item B5vii American Energy Corp

WILLAi 4 J S IT YV Y PE 1 IN C

Mining Engineer and Geologist

23 May 2010

0

Mr Dennis Dubiel

Environmental Engineer

American Energy Corporation

43521 Mayhugh Hill Road

Beallsville Ohio 43716

RE Pillar Stability Analysis ODNR Application D042512

Dear Mr Dubiel

At your request a coal pillar stability analysis was made for development mining
proposed in Application D042512 for American Energy Corporations Century
mine The mining plan considered consists of gate and main entry development
shown in the six possible projections on Figure 1 All entries are to be driven 18
feet wide maximum on 65 foot centers Crosscuts are to be driven 18 feet
wide maximum on 150 foot centers turned at 45 60 or 90 degree angles
Mining height is 70 feet Maximum overburden thickness

is 680 feet

Gate Entries

There are three gate entry projections being considered Projections A B and C
All are three entry systems Projections A B and C have crosscuts turned on
45 60 and 90 degree angles respectively The corresponding extraction rates
are 40 38 and 36 percent

Main Entries

There are three main entry projections being considered Projections D E andF All are six entry systems Projections D E and F have crosscuts turned on
45 60 and 90 degree angles respectively The corresponding extraction rates
are 40 38 and 36 percent

4667 Turnberry Trail Stow Ohio 44224 3306780027 siplivysbcglobalnet
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Stability Analysis

The stability analysis was made using the NIOSH ARMPS 5043 program A
compressive strength of 900 psi was used for the Pittsburgh No 8 coalbed per
the recommendation of MSHA District 3 Morgantown West Virginia

The calculated ARMPS
stability factors are summarized

in Table 1 The results
are as follows Projections A and D had a stability factor of 269 Projections B
and E had a stability factor of 280 and Projections C and F had a stability factor
of 287 Calculation sheets are attached

Stable
pillars are expected for all six mining projections analyzed due to the

stability factor being greater than 2 and a mining extraction rate in each case of
less than 50 percent

Please let me know

if there are any questions

Respectfully submitted

William J Siplivy PE Inc

William J SiplivyPE
President
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Table 1

Pillar Stability Analyses Summary
American Energy Corporation Century Mine
ODNR Application D042512
23 May 2010

Projection

Mining Number of

Designation Entries

Entry

Width ft
Entry

Centers ft

Crosscut

Centers ft

Crosscut

An l d

ARMPS

Stability

Fg e eg actor

A Gates 3 18 65 150 45 269
B Gates 3 18 65 150 60 280
C Gates 3 18 65 150 90 287
D Mains 6 18 65 150 45 269
E Mains 6 18 65 150 60 280
F Mains 6 18 65 150 90 287

Notes Maximum overburden thickness 680 feet

0
n

William J Siplivy PE Inc
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ARMPS 5242010 090405

ARMPS module build 5043
Project File UnTitled

Input Units ft psi

PROJECT TITLE
12 Pillar Stability

PROJECT DESCRIPTION
Analysis of 45 degrees 3 entry gate

DEVELOPMENT GEOMETRY PARAMETERS
Entry Height 7 ft
Depth of Cover 680 ft
Crosscut Angle 45 deg
Entry Width 18 ft
Number of Entries 3

Crosscut Spacing 150 ft
Center to Center Distance 1 65 ft
Center to Center Distance 2 65 ft
DEFAULT PARAMETERS
In Situ Coal Strength 900 psi
Unit Weight of Overburden 162 pcf
Breadth of AMZ 130 ft
AMZ set automatically

RETREAT MINING PARAMETERS
Loading Condition DEVELOPMENT

ARMPS STABILITY FACTORS

DEVELOPMENT 269

DATA ABOUT THE ACTIVE MINING ZONE AMZ
AMZ Width 1300 ft
AMZ Breadth 1300 ft
AMZ Area 169000 ftft
Extraction Ratio Within AMZ 040
Development Load on AMZ 931E+05 tons

TOTAL LOADINGS ON AMZ INCLUDING TRANSFER FROM BARRIERS
LOAD ABUTMENT LTRANSBAR LTRANSREM TOTAL

CONDITION LOAD tons tons tons tons
DEVELOPMENT 000E+00 000E+00 000E+00 931E+05

RFactor for front abutment is the percent of the total
front abutment load that is applied to the AMZ

RFactor for side abutment is the percent of the total
side abutment load that is applied to the barrier pillar
the remainder is applied to the AMZ

LTRANBAR is the load transferred to the AMZ from the
barrier pillar between the side and active gob if the
barriers SF is less than 15

LTRANSREM is the load transferred to the AMZ from the
remnant barrier between the side and active gob if the
remnants SF is less than 15

PILLAR PARAMETERS

Page 1
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ARMPS 5242010 090405

PILLAR ENTRY MINIMUM MAXIMUM
CENTER DIMENSION DIMENSION

ft ft ft
1 6500 4700 12454
2 6500 4700 12454

PILLAR AREA STRENGTH LOADBEARING
CAPACITYftft psi tons

1 585E+03 343E+03 145E+06
2 585E+03 343E+03 145E+06

TOTAL LOADBEARING CAPACITY OF PILLARS WITHIN AMZ 250E+06 tons

To view the distribution of Pillar Load Bearing Capacity
select View Plots>Settings>Pillar Load Bearing Capacity

BARRIER PILLAR PARAMETERSnone

STRESS ON INDIVIDUAL PILLARS WITHIN THE AMZ

DEVELOPMENT STRESSES 1274 psi
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ARMPS 5242010 090547

ARMPS module build 5043
Project File UnTitled

Input Units ft psi

PROJECT TITLE
12 Pillar Stability

PROJECT DESCRIPTION
Analysis of 60 degrees 3 entry gate

DEVELOPMENT GEOMETRY PARAMETERS
Entry Height7 ft
Depth of Cover 680 ft
Crosscut Angle 60 deg
Entry Width 18 ft
Number of Entries 3

Crosscut Spacing150 ft
Center to Center Distance 1 65 ft
Center to Center Distance 2 65 ft

DEFAULT PARAMETERS
In Situ Coal Strength 900 psi
Unit Weight of Overburden 162 pcf
Breadth of AMZ 130 ft
AMZ set automatically

RETREAT MINING PARAMETERS
Loading Condition DEVELOPMENT

ARMPS STABILITY FACTORS

DEVELOPMENT 280

DATA ABOUT THE ACTIVE MINING ZONE AMZ
AMZ Width 1300 ft
AMZ Breadth 1300 ft
AMZ Area 169000 ftft
Extraction Ratio Within AMZ 038
Development Load on AMZ 931E+05 tons

TOTAL LOADINGS ON AMZ INCLUDING TRANSFER FROM BARRIERS
LOAD ABUTMENT LTRANSBAR LTRANSREM TOTAL

CONDITION LOAD tons tons tons tons
DEVELOPMENT 000E+00 000E+00 000E+00931E+05RFactor

for front abutment is the percent of the total
front abutment load that is applied to the AMZ

RFactor for side abutment is the percent of the total
side abutment load that is applied to the barrier pillar
the remainder is applied to the AMZ

LTRANBAR is the load transferred to the AMZ from the
barrier pillar between the side and active gob if the
barriers SF is less than 15
LTRANSREM is the load transferred to the AMZ from the
remnant barrier between the side and active gob if the
remnants SF is less than 15

PILLAR PARAMETERS

Page 1
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0

PILLAR ENTRY MINIMUM MAXIMUM

CENTER DIMENSION DIMENSION

ft ft ft
1 6500 4700 12922
2 6500 4700 12922

PILLAR AREA STRENGTH LOADBEARING
CAPACITY

ftft psi tons
1 607E+03 344E+03 151E+06
2 607E+03 344E+03 151E+06

TOTAL LOADBEARING CAPACITY OF PILLARS WITHIN AMZ 261E+06 tons

To view the distribution of Pillar Load Bearing Capacity
select View Plots>Settings>Pillar Load Bearing Capacity

BARRIER PILLAR PARAMETERSnone

STRESS ON INDIVIDUAL PILLARS WITHIN THE AMZ

DEVELOPMENT STRESSES 1228 psi
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ARMPS 5242010 090655 Page 1

ARMPS module build 5043
Project File UnTitled

Input Units ft psi

PROJECT TITLE
12 Pillar Stability

PROJECT DESCRIPTION
Analysis of 90 degrees 3 entry gate

DEVELOPMENT GEOMETRY PARAMETERS
Entry Height7 ft
Depth of Cover680 ft
Crosscut Angle 90 deg
Entry Width 18 ft
Number of Entries3
Crosscut Spacing 150 ft
Center to Center Distance 1 65 ft
Center to Center Distance 2 65 ft

DEFAULT PARAMETERS
In Situ Coal Strength 900 psi
Unit Weight of Overburden 162 pcf
Breadth of AMZ 130 ft
AMZ set automatically

RETREAT MINING PARAMETERS

Loading Condition DEVELOPMENT

ARMPS STABILITY FACTORS

DEVELOPMENT 287

DATA ABOUT THE ACTIVE MINING ZONE AMZ

AMZ Width 1300 ft
AMZ Breadth 1300 ft
AMZ Area 169000 ftft
Extraction Ratio Within AMZ 036
Development Load on AMZ 931E+05 tons

TOTAL LOADINGS ON AMZ INCLUDING TRANSFER FROM BARRIERS

LOAD ABUTMENT LTRANSBAR LTRANSREM TOTAL

CONDITION LOAD tons tons tons tons
DEVELOPMENT 000E+00 000E+00 000E+00 931E+05

RFactor for front abutment is the percent of the total

front abutment load that is applied to the AMZ

RFactor for side abutment is the percent of the total

side abutment load that is applied to the barrier pillar

the remainder is applied to the AMZ

LTRANBAR is the load transferred to the AMZ from the

barrier pillar between the side and active gob if the

barriers SF is less than 15

LTRANSREM is the load transferred to the AMZ from the

remnant barrier between the side and active gob if the

remnants SF is less than 15

PILLAR PARAMETERS
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PILLAR ENTRY

CENTER

ft

MINIMUM

DIMENSION

ft

MAXIMUM
DIMENSION

ft
1 6500 4700 13200
2 6500 4700 13200

PILLAR AREA STRENGTH LOADBEARING
CAPACITY

ftft psi tons
1 620E+03 345E+03 154E+06
2 620E+03 345E+03 154E+06

TOTAL LOADBEARING CAPACITY OF PILLARS WITHIN AMZ 267E+06 tons

To view the distribution of Pillar Load Bearing Capacity
select View Plots>Settings>Pillar Load Bearing Capacity

BARRIER PILLAR PARAMETERSnone

STRESS ON INDIVIDUAL PILLARS WITHIN THE AMZ

DEVELOPMENT STRESSES 1202 psi
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ARMPS 5242010 090858 Page 1

0

0

ARMPS module build 5043
Project File UnTitled

Input Units ft psi

PROJECT TITLE
12 Pillar Stability

PROJECT DESCRIPTION
Analysis of 45 degrees 6 entry mains

DEVELOPMENT GEOMETRY PARAMETERS
Entry Height 7 ft
Depth of Cover 680 ft
Crosscut Angle 45 deg
Entry width 18 ft
Number of Entries 6

Crosscut Spacing 150 ft
Center to Center Distance 1 65 ft
Center to Center Distance 2 65 ft
Center to Center Distance 3 65 ft
Center to Center Distance 4 65 ft
Center to Center Distance 5 65 ft

DEFAULT PARAMETERS
In Situ Coal Strength 900 psi
Unit Weight of Overburden 162 pcf
Breadth of AMZ 130 ft
AMZ set automatically

RETREAT MINING PARAMETERS
Loading Condition DEVELOPMENT

ARMPS STABILITY FACTORS

DEVELOPMENT 269

DATA ABOUT THE ACTIVE MINING ZONE AMZ

AMZ Width 3250 ft
AMZ Breadth 1300 ft
AMZ Area422500 ftft
Extraction Ratio Within AMZ 040
Development Load on AMZ 233E+06 tons

TOTAL LOADINGS ON AMZ INCLUDING TRANSFER FROM BARRIERS
LOAD ABUTMENT LTRANSBAR LTRANSREM TOTAL

CONDITION LOAD tons tons tons tons
DEVELOPMENT 000E+00 000E+00 000E+00 233E+06

RFactor for front abutment is the percent of the total

front abutment load that is applied to the AMZ

RFactor for side abutment is the percent of the total
side abutment load that is applied to the barrier pillar
the remainder is applied to the AMZ

LTRANBAR is the load transferred to the AMZ from the
barrier pillar between the side and active gob if the
barriers SF is less than 15

LTRANSREM is the load transferred to the AMZ from the

remnant barrier between the side and active gob if the

remnants SF is less than 15
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PILLAR PARAMETERS

PILLAR ENTRY MINIMUM MAXIMUM
CENTER DIMENSION DIMENSION

ft ft ft
1 6500 4700 12454
2 6500 4700 12454
3 6500 4700 12454
4 6500 4700 12454
5 6500 4700 12454

PILLAR AREA STRENGTH LOADBEARING
CAPACITY

ftft psi tons
1 585E+03 343E+03 145E+06
2 585E+03 343E+03 145E+06
3 585E+03 343E+03 145E+06
4 585E+03 343E+03 145E+06
5 585E+03 343E+03 145E+06

TOTAL LOADBEARING CAPACITY OF PILLARS WITHIN AMZ 626E+06 tons

To view the distribution of Pillar Load Bearing Capacity
select View Plots>Settings>Pillar Load Bearing Capacity

BARRIER PILLAR PARAMETERSnone

STRESS ON INDIVIDUAL PILLARS WITHIN THE AMZ

DEVELOPMENT STRESSES 1274 psi
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ARMPS module build 5043
Project File UnTitled

Input Units ft psi

PROJECT TITLE
12 Pillar Stability

PROJECT DESCRIPTION
Analysis of 60 degrees 6 entry mains

DEVELOPMENT GEOMETRY PARAMETERS
Entry Height 7 ft
Depth of Cover 680 ft
Crosscut Angle 60 deg
Entry Width 18 ft
Number of Entries 6

Crosscut Spacing 150 ft
Center to Center Distance 41 65 ft
Center to Center Distance 2 65 ft
Center to Center Distance 3 65 ft
Center to Center Distance 4 65 ft
Center to Center Distance 5 65 ft

DEFAULT PARAMETERS
In Situ Coal Strength900 psi
Unit Weight of Overburden 162 pcf
Breadth of AMZ 130 ft
AMZ set automatically

RETREAT MINING PARAMETERS
Loading Condition DEVELOPMENT

ARMPS STABILITY FACTORS

DEVELOPMENT 280

DATA ABOUT THE ACTIVE MINING ZONE AMZ
AMZ Width 3250 ft
AMZ Breadth 1300 ft
AMZ Area 422500 ftft
Extraction Ratio Within AMZ 038
Development Load on AMZ 233E+06 tons

TOTAL LOADINGS ON AMZ INCLUDING TRANSFER FROM BARRIERS
LOAD ABUTMENT LTRANSBAR LTRANSREM TOTAL

CONDITION LOAD tons tons tons tons
DEVELOPMENT 000E+00 000E+00 000E+00 233E+06

RFactor for front abutment is the percent of the total
front abutment load that is applied to the AMZ

RFactor for side abutment is the percent of the total
side abutment load that is applied to the barrier pillar
the remainder is applied to the AMZ

LTRANBAR is the load transferred to the AMZ from the
barrier pillar between the side and active gob if the
barriers SF is less than 15

LTRANSREM is the load transferred to the AMZ from the
remnant barrier between the side and active gob if the
remnants SF is less than 15
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PILLAR PARAMETERS

PILLAR ENTRY MINIMUM MAXIMUM
CENTER DIMENSION DIMENSION
ft ft ft

1

2

3

4

5

6500
6500
6500
6500
6500

4700
4700
4700
4700
4700

12922
12922
12922
12922
12922

PILLAR AREA

ftft
STRENGTH

psi

LOADBEARING
CAPACITY

tons
1 607E+03 344E+03 151E+06
2 607E+03 344E+03 151E+06
3 607E+03 344E+03 151E+06
4 607E+03 344E+03 151E+06
5 607E+03 344E+03 151E+06

TOTAL LOADBEARING CAPACITY OF PILLARS WITHIN AMZ 652E+06 tons

To view the distribution of Pillar Load Bearing Capacity
select View Plots>Settings>Pillar Load Bearing Capacity

BARRIER PILLAR PARAMETERSnone

STRESS ON INDIVIDUAL PILLARS WITHIN THE AMZ

DEVELOPMENT STRESSES 1228 psi
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ARMPS 5242010 091041

ARMPS module build 5043
Project File UnTitled

Input Units ft psi

PROJECT TITLE
12 Pillar Stability

PROJECT DESCRIPTION
Analysis of 90 degrees 6 entry mains

DEVELOPMENT GEOMETRY PARAMETERS
Entry Height 7 ft
Depth of Cover 680 ft
Crosscut Angle 90 deg
Entry width 18 ft
Number of Entries 6

Crosscut Spacing 150 ft
Center to Center Distance 1 65 ft
Center to Center Distance 2 65 ft
Center to Center Distance 3 65 ft
Center to Center Distance 4 65 ft
Center to Center Distance 5 65 ft

DEFAULT PARAMETERS
In Situ Coal Strength900 psi
Unit Weight of Overburden 162 pcf
Breadth of AMZ 130 ft
AMZ set automatically

RETREAT MINING PARAMETERS
Loading Condition DEVELOPMENT

ARMPS STABILITY FACTORS

DEVELOPMENT 287

DATA ABOUT THE ACTIVE MINING ZONE AMZ
AMZ Width 3250 ft
AMZ Breadth 1300 ft
AMZ Area422500 ftft
Extraction Ratio Within AMZ 036
Development Load on AMZ 233E+06 tons

TOTAL LOADINGS ON AMZ• INCLUDING TRANSFER FROM BARRIERS
LOAD ABUTMENT LTRANSBAR LTRANSREM TOTAL

CONDITION LOAD tons tons tons tons
DEVELOPMENT 000E+00 000E+00 000E+00 233E+06

RFactor for front abutment is the percent of the total
front abutment load chat is applied to the AMZ

RFactor for side abutment is the percent of the total
side abutment load that is applied to the barrier pillar
the remainder is applied to the AMZ

LTRANBAR is the load transferred to the AMZ from the
barrier pillar between the side and active gob if the

barriers SF is less than 15

LTRANSREM is the load transferred to the AMZ from the

remnant barrier between the side and active gob if the

remnants SF is less than 15

Page 1
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ARMPS 5242010 091041 Page 2

PILLAR PARAMETERS

PILLAR ENTRY

CENTER

ft

MINIMUM
DIMENSION

ft

MAXIMUM

DIMENSION

ft
1

2

3

4

5

6500
6500
6500
6500
6500

4700
4700
4700
4700
4700

13200
13200
13200
13200
13200

PILLAR AREA

ftft
STRENGTH

psi

LOADBEARING
CAPACITY

tons
1 620E+03 345E+03 154E+06
2 620E+03 345E+03 154E+06
3 620E+03 345E+03 154E+06
4 620E+03 345E+03 154E+06
5 620E+03 345E+03 154E+06

TOTAL LOADBEARING CAPACITY OF PILLARS WITHIN AMZ 668E+06 tons

To view the distribution of Pillar Load Bearing capacity
select View Plots>Settings>Pillar Load Bearing Capacity

BARRIER PILLAR PARAMETERSnone

STRESS ON INDIVIDUAL PILLARS WITHIN THE AMZ

DEVELOPMENT STRESSES 1202 psi

AEC 03732
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Addendum to Part 4 Item B5vii American Energy Corporation

FIGURE I

PROJECTIONS A THRU F
APPLICATION D042512

PROJECTION A
65x150 GATES SENTRY

PROJECTIO BN
65X150 GATES

PROJECTION C

3 ENTRY

65x150 GATES SENTRY

PROJECTIO DN
65xI50 MAINS 6 ENTRY

PROJEC TION E
65xI50 MAINS 6 ENTRY

PROJECTION F
65x150 MAINS 6 ENTRY

AEC 03734
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C Provide the following information for each private or academic research organization or

governmental agency contacted in the preparation of the application for information on

land uses soils geology vegetation fish and wildlife water quantity and quality air

quality and archeological cultural and historic features

Name and Address of

AgencyOrganization

Name Position and Phone

Number of Contact Person
Type of Information

eg Geology

ODNR Division of Water
2045 Morse Road Bldg B3
Columbus Ohio 432296693

B Haiker Hvdrogeologis

614 2656690
Hydrology

TraDet Inc
PO Box 2019

Wheeling WV 26003

R Whitt Analyst

304 5479094

Water Sample Analysis

Geological Records Center

4283 Fountain Sauare Court

Columbus Ohio 43224

ODNR Division of

Geoloaical Survey
614 2656860

OilGas Well Data

William J Siolivv PE Inc
4667 Turnberrv Trail

Stow Ohio 44224

William J Slialivy PE C
PG President

330 6780027

Pillar Stability Analysis

Natural Resource Conservation

Service

1119 East Main Street

Barnesville OH 43713

Mr Jeff Bettinaer

740 4251100 x102
SIio Prone Soils
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